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A RE-SURVEY OF THE MARINE ENVIRONMENT 
1 /OFFSHORE FROM POINT LOMA, SAN DIEGO COUNTY - 
INTRODUCTION 
The C a l i f o r n i a  Department of F i s h  and Game and t h e  S t a t e  Water Qua l i t y  
Control  Board (through Regional Board No. 9  - San Diego) en t e red  i n t o  an 
agreement 1 J u l y  1970, whereby Department b io log i s t -d ive r s  would resurvey  
t h e  marine environment of f  t h e  western sho re  of P o i n t  Lorna, San Diego 
County, Ca l i fo rn i a .  The i n v e s t i g a t i o n  w a s  t o  c o n s i s t  of a comparison of 
p re sen t  cond i t i ons  t o  t hose  found i n  1965 (Turner, Eber t  and Given, 1968). 
This  in format ion  would then  be used by t h e  Board t o . e v a l u a t e  environmental  
changes ( i f  any) which have occurred fo l lowing  t h e  ope ra t ion  of t h e  'po in t  
Loma ocean o u t f a l l .  
Determinations t o  be made a t  each s t a t i o n  inc luded ,  b u t  were n o t  
l i m i t e d  to :  ( i )  t h e  number and d i v e r s i t y  of p l a n t  and animal l i f e ;  ( i i )  
s u b s t r a t e  c h a r a c t e r i s t i c s ;  and ( i i i )  phys i ca l  condi t ions  of t h e  water .  
The Board reimbursed t h e  Department f o r  p a r t  of t h e  expenses i ncu r red  
dur ing  t h e  course  of t h i s  i n v e s t i g a t i o n ,  
AREA DESCRIPTION 
The gene ra l  area has  remained unchanged s i n c e  descr ibed  i n  t h e  previous  
r e p o r t  (Turner, e t  al . ,  1968) (F igure  1 ) .  Some man-made mod i f i ca t ions  of 
t h e  i n t e r t i d a l  zone a t  Transec ts  I1 and 111 have occurred ,  r e s u l t i n g  from 
an  a t tempt  t o  slow e ros ion  a t  t h e s e  loca t ions .  The most obvious change 
o f f s h o r e  appears  t o  have been a n  i n c r e a s e  i n  t h e  e x t e n t  of t h e  beds of 
g i a n t  ke lp ,  (Macrocystis p y r i f e r a )  , This  change i s  a t  l e a s t  p a r t i a l l y  due 
t o  a n  ex tens ive  e f f o r t  t o  c o n t r o l  s e a  urchin  poPula t ions  i n  t h e  a r e a  by 
Kelco, a commercial ke lp  ha rves t ing  company. 
'c. 1/ Prepared a t  Marine Resources Laboratory, 350 Golden Shore, Long Beach, 
- 
Cal i fo rn i a  90802. 
P A C I F I C  O C E A N  
SCALE IN YARDS 
METHODS 
The f i e l d  work was conducted during June, 1971. The same methods of 
t r ansec t  and s t a t i o n  loca t ion  used i n  t h e  1965 survey (Turner, e t  a l . ,  
1968) were employed. 
Offshore operat ions were conducted from the  ~ e p a r t m e n t ' s  92-foot 
research v e s s e l  Kelp Bass, and froin a 16-foot s k i f f .  Biologist-divers 
made observations a t  20-foot depth increments along each t r a n s e c t  t o  a 
maximum depth of 100 f e e t ,  Each benthic s t a t i o n  was defined by a t t ach ing  
a 2.2 m l i n e  t o  t h e  s t a t i o n  marker and insc r ib ing  a 15  mZ a r c .  A l l  methods 
and t r ansec t  loca t ions  were a s  exact  a dupl ica t ion of those  previously 
employed a s  possible.  
2 Sampling conducted a t  each 15 m s t a t i o n  included (with modificat ions 
a s  the  s i t u a t i o n  d ic ta ted) :  ( i )  a s u b s t r a t e  sample f o r  polychaetes and , ' 
other  micro-invertebrates; (ii) water depth; ( i i i )  water temperature; 
(iv) est imation of water c l a r i t y ;  (v) general  desc r ip t ion  of t h e  bottom 
area;  (vi)  q u a n t i t a t i v e  enumeration of t h e  b i o t a  wi th in  t h e  a r c  study 
area;  ( v i i )  q u a n t i t a t i v e  sampling (by removal) of t h e  b io taewithin  a 
1/16 square meter quadrat; ( v i i i )  photographs a t  each s t a t i o n  f o r  a 
, permanent record of t h e  appearance of the  s t a t i o n ;  and ( ix)  enumeration 
by est imation of t h e  l a r g e r  p lan t s  and animals found e x t r a l i m i t a l l y .  
I n t e r t i d a l  observations were made u t i l i z i n g  a t r a n s e c t  and quadrat  
method. The t r ansec t  l i n e  was l a i d  perpendicular t o  shore ' ac ross  t h e  
i n t e r t i d a l  zone and r e l a t i v e  abundance of p lan t s  and animals 0.5 m t o  
e i t h e r  s i d e  of t h e  l i n e  was noted. A 1/16 square meter quadrat c o l l e c t i o n  
was made a t  the  midpoint of t h e  t r ansec t .  
Three e x t r a l i m i t a l  benthic samples w e r e  co l l ec ted  wi th  a 1/20 square 
, 
m e t e r  Ponar grab along t h e  220-foot depth contour near t h e  o u t f a l l  terminus. 
FINDINGS 
I n t e r t i d a l  
The i n t e r t i d a l  por t ions  of the  t r ansec t s  were surveyed from shore on 
June 3, 15 and 16, 1971. Transects I and I V  appeared r e l a t i v e l y  unchanged 
from t h e  previous physical  descr ip t ion,  however, Transects I1 and I11 show 
modification from construction.  A l a r g e  concrete and wood r e t a i n i n g  wal l  
has been constructed a t  Transect I1 t o  p ro tec t  t h e  Naval E lec t ron ic  
Laboratory's sea-water pumping s t a t i o n  from wave erosion.  A rocky r ip-rap 
p ro tec t ive  b a r r i e r  has been added t o  t h e  base of the  o u t f a l l  pumping 
s t a t i o n  where Transect I11 or ig ina tes .  Both of these  changes haiTe modified 
t h e  i n t e r t i d a l  environment and thus  may a f f e c t  t h e  b i o t a  present  a t  each 
s t a t i o n .  
Transect I, the  most nor ther ly  of t h e  t r a n s e c t s ,  began a t  t h e  base  of 
a s t eep  sloping promontory bordered by pocket beaches.. The t r a n s e c t  
crossed a moderate (90-foot) i n t e r t i d a l  zone before dropping off  abrupt ly  
onto a gently sloping offshore she l f .  
The high, unprotected i n t e r t i d a l  promontory p resen t s  a harsh  environ- 
ment open t o  d i r e c t  wave ac t ion .  Thirteen a lgae  and one marine f lowering 
p lan t  were recorded a t  t h i s  s t a t i o n  (Table 1 ) .  Of these  the  green sea 
moss (Enteromorpha sp.), and t h e  ha rd ie r  c o r a l l i n e  a lgae  dominated t h e  
f l o r a .  A t  the  seaward end of the  promontory, a l a r g e  bed of surf  g rass  
(Phyllospadix to r rey i )  was observed. This s t a t i o n  r e f l e c t s  an  inc rease  i n  
t h e  numbers of a l g a l  species,  and t h e  bed of surf g rass  was no t  previously 
recorded. A t o t a l  of 40 inver tebra te  taxa was recorded along t h e  t r a n s e c t ,  
an increase from the  s i x  previously recorded. This inc rease  is  a l s o  re- 
f l e c t e d  i n  the  quadrat  sample, where 26 taxa'were recorded, as compared 
t o  two i n  t h e  previous survey. 
* 
h w  Transect I1 begins a t  the  base of a concrete and wood r e t a i n i n g  wa l l  
TABLE 1. Plan t s  and Animals Recorded I n t e r t i d a l l y ,  Po in t  Loma, June 3, 
15 and 16, 1971 
S c i e n t i f i c  name Transect  and abundance * 
I1 I11 IV Remarks 
ALGAE 
Acrosorium sp . 
Bossie l la  sp . 
Bryopsis cort icucans 
Colpomenia sp  . 
Corall ina g r a c i l i s  
Cora l l ina  sp . P 
on Mytilus sp  . Coral l ina  vancouverensis [PI 
- 
Dictyota f l a b e l l a t a  
Egregia l aev iga ta  
Enteromorpha sp.  P 
Gelidium cartilagenum 
Gelidium c o u l t e r i  
Gelidium sp. 
Gigar t i n a  sp . 
Laurencia sp . 
Lithothamnion sp . 
Li tho th r ix  aspergil lum 
Macrocystis p y r i f e r a  
Nemalion lubricum 
Pe lve t i a  f a s t i g i a t a  
Plocamium ~ a c i f  icum 
Ra l f s i a  sp. 
TABLE 1. (Continued) 
S c i e n t i f i c  name Transect  and abundance * 
Rhodoglossum parvum 
Rhodymenia sp  . 
Sargassum sp . 
Ulva s p ,  
-
ANTHOPHY TA 
(Flowering marine p l a n t s )  
Phyl lospadix t o r r e y i  . P' 
PROTOZOA 
Foraminif e r a  (unident  . ) 
PORIFERA 
Por i f  era (uni.dent , ) 
CNIDARIA 
A c t i n a r i a  (unident . )  
Aglaophenia sp  . P 
Anthopleura - e legant i ss ima P P 
A n t h o ~ l e u r a  xan thogrammica 
Nematoda (uniden t ,) P P 
Nemertea (unident  .) P,C301 CEcll 
POLYCHAETA 
* 
Campanularia s p .  
Hydrozoa (unident . )  
PLATYHELMIN THE S 




Arabel la  i r i c o l o r  C3 1 CCPII 
S c i e n t i f i c  name 
Arabel la  semimaculata 
Arabel la  sp. 
Chone sp. 
C i r r a t u l i d a e  (unident  .) 
Exogone l o u r e i  
TABLE 1. (Continued) 
Transect  and abundance * Remarks 
Lumbrineris sp  . 
Naine r i s  d e n d r i t i c a  
Nereidae (unident . )  [[PI] . 
Nereis sp.  C121 
Nothr ia  sp.  
Odontosyllis phosphorea 111 
Orbin i idae  (unident  .) 
Phragmaropoma c a l i f  o rn i ca  C11 
Polychaeta  (unident  .) P CCP 11 
Polyophthalmus p i c t u s  
Serpul idae  (unident  . ) 
S p i r o r b i s  sp .  [[PI3 
Tharyx sp. [[PII 
~ y p o s y l l i s  f a s c i a t a  C83 CCAII '  
CRUSTACEA 
Balanus concavus pac i f  i c u s  P P 
Balanus g landula  P,CC]** C 
Balanus t int innabulum P 
Cancer sp .  
Capre l l idea  (unident  . ) 
P 
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' TeLE 1. (Continued) 
S c i e n t i f i c  name Transec t  and abundance * Remarks 
Chthalamus f i s s u s  [S]** C C ** on F y t i l u s  s p .  
Chthalamus s p  . P P A A 
Cumacea (unident  .) S p, C21 
Gammaridea (unident  .) P, [32] C 
Hyperiidea (unident.  ) CS] 
Isopoda (unident  .) C, C1171 C 
L i e i a  o c c i d e n t a l i s  
Loxorhvnchus c r i s p a t u s  
Ostracoda (unident  .) 
Pachygrapsus c r a s s i p e s  P 
Paguridae (unident .  ) 
Pagurus samulis  
Pagurus sp .  
P e t r o l i s t h e s  eriomerus 
P o l l i c i p e s  polymerus P, C3091 C 
P u g e t t i a  sp.  
Pycnogonida (unident.)  . P, [2 J P 
Sp i ron toca r i s  p i c t a  
Acmaea mitra 
Acrnaea ' rosacea  
Acmaea sp .  
, Acmaeidae (unident  . ) 
Aplysia  v a c c a r i a  
TABLE 1. (Continued) 
Transec t  and abundance * 




Remarks S c i e n t i f i c  name 
Assimineidae (unident . )  
Ba r l ee i a  sp,. 
Caecum sp .  
C a l l i s  t o  c h i  ton  
c r a s s i c o s t a t u s  
C o l l i s e l l a  asmi 
C o l l i s e l l a  conus 
C o l l i s e l l a  d i g i t a l i s  
C o l l i s e l l a  l ima tu l a  
C o l l i s e l l a  ochracea 
C o l l i s e l l a  s cab ra  
C o l l i s e l l a  sp.  
C o l l i s e l l a  s t r i g a t e l l a  ' El1 
Crepidula  onyx 
C r e p i p a t e l l a  l i n g u l a t a  
Cyanoplax den t i ens  
F i s u r e l l a  volcano 
Gastropoda (unident .) C2 1 
Granulina margarinta  
Haminoea v i r  escens 
H i a t e l l a  a r c t i c a  
Lacuna u n i f a s c i a t a  
Lepidozona c a l i f o r n i e n s i s  
Leptochiton ruga tus  
Lithophaga plumula 
TABLE 1. (Continued) 
Transec t  and abundance * S c i e n t i f i c  name Remarks 
L i t t o r i n a  p l anax i s  
L i t t o r i n a  s c u t u l a t a  
L i t  t o r i n a  sp  . 
L o t t i a  g igantea  
Marginel l idae (unident  . ) 
Magathura c r enu la t a  
M i t r e l l a  a u r a n t i a c a  
. Mopaliamuscosa P 
Mopalia s p .  P 
Mytilus c a l i f  o rn ianus  C, [16] C 
Mytilus e d u l i s  cC22 1 C 
Notoacmaea f e n e s t r a t a  [6 1 P 
Nu t t a l ina  f l u x a  [I1 
Odostomia sp .  
Pelecypoda (unident  .) 
Pholadidae (unident  . 
Polyplacophora (unid. ) P [l] P 
Spat  (unident  ,) C6 1 P 
Stenoplax conspicua P 
Tegula e i s e n i  
Tegula f u n e b r a l i s  
Tegula sp.  
T r i c o l i a  compta 
T r i c o l i a  sp.  
* 
b Trunca te l l a  c a l i f o r n i c a  
- 11 - 
TABLE 1. (Continued) 
S c i e n t i f i c  name 
Turbonilla ke l sev i  
V i t r i n e l l i d a e  (unident.) 
ECHINODERMATA 
Echiuroidea (unident .) 
Ophiuroidea (unident .) 
Pa t i r i a  miniata 
Strongylocentrotus 
Transect and abundance * Remarks 
purpuratus 
*Abundance symbols: 
P = Present  i n  t h e  a r e a  but  r e l a t i v e  abundance n o t  est imated.  
S = Sparse - widely sca t t e red  throughout the  a r e a  but  nowhere.numerous. 
C = Common - unevenly present  throughout t h e  a r e a  and only occas ional ly  
numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throughout the  area .  
[] = Brackets around the  abundance symbol i n d i c a t e  occurrence within t h e  
quadrat; 0.25 m on a s ide .  
[[I] = Double brackets  around the  abundance symbol i n d i c a t e  organisms 
inc iden ta l ly  picked up along study t r a n s e c t  . . 
bordered by s t e e p  c l i f f s .  The a r e a  o therwise  resembles t h e  previous  
d e s c r i p t i o n  i n  phys i ca l  c h a r a c t e r i s t i c s .  A t o t a l  of seventeen d i f f e r e n t  
a l g a e  and t h e  s u r f  g r a s s  (Phyllospadix t o r r e y i )  was recorded a t  t h i s  s t a t i o n .  
This  appears  t o  be a s l i g h t  decrease  from t h e  previous  r eco rds  of 22 a l g a e  
and one s p e c i e s  of s u r f  g ra s s ;  however, s e a  condi t ions  precluded surveying  
t h e  e n t i r e  l e n g t h  of t h e  i n t e r t i d a l  t r a n s e c t .  The i n v e r t e b r a t e  assemblage 
a l s o  r e f l e c t s  an  apparent  decrease,  from 72 taxa  i n  1965 t o  44 i n  t h e  
p re sen t  s tudy.  Closer  a n a l y s i s  shows t h a t  of t h e  72 i n v e r t e b r a t e s  recorded 
i n  1965, 30 were recorded s o l e l y  from t h e  quadra t  c o l l e c t i o a ,  which was 
taken from a deeper t i d a l  zone than  was surveyed dur ing  t h e  p r e s e n t  s tudy .  
Since no quadra t  c o l l e c t i o n  w a s  taken during t h e  p r e s e n t  s tudy ,  t h e  d e l e t i o n  
of those  30 animals from t h e  previous l i s t  would make t h e  numbers more 
coinparable. 
Transec t  I11 aga in  r e f l e c t s  a modi f ica t ion  of t h e  i n t e r t i d a l  environ- 
ment from sandstone she lves  i n  1965 t o  a s t e e p  rock r ip- rap  f a c e .  The a l g a l  
l i s t  cons i s t ed  of only t h r e e  r e l a t i v e l y  hardy a l g a e  dur ing  t h i s  survey,  i n  
c o n t r a s t  t o  t e n  recorded i n  1965. The i n v e r t e b r a t e  assemblage inc luded  1 8  
taxa  dur ing  t h i s  survey whi le  23 were recorded i n  1965. 
Transect  I V ,  l oca t ed  near  t h e  southern  t i p  of P o i n t  Loma, c o n s i s t s  of 
a broad, g e n t l e  i n t e r t i d a l  zone wi th  many t i depoo l s  and a v a r i e d  and l u s h  
b i o t a .  Twenty-one d i f f e r e n t  a l g a e  were recorded,  a moderate i n c r e a s e  from 
t h e  eleven recorded i n  1965, whi le  su r f  g r a s s  was p r e s e n t  on both  occasions.  
The i n v e r t e b r a t e  assemblage shows an  inc rease  from 38 t axa  i n  1965 t o  85 
i n  t h e  present  s tudy.  This i nc rease  is  r a t h e r  dramatic ,  and a l l  t axa  
r e f l e c t  t h e  inc rease .  The i n c r e a s e . i s  most obvious i n  t h e  microfauna, and 
i s  most probably t h e  r e s u l t  of i n c l u s i o n  of small animals  c o l l e c t e d  
i n c i d e n t a l l y  t o  clumps of a lgae ,  l a r g e r  i n v e r t e b r a t e s ,  e t c .  
Sub t i d a l  
The s u b t i d a l  po r t ion  of t h e  t r a n s e c t s  was surveyed between June 1 
and June 10, 1971, from the  Department's research  v e s s e l  Kelp Bass. The 
s u b t i d a l  s t a t i o n s  were loca ted  using t h e  same methods u t i l i z e d  i n  t h e  1965 
survey. Analysis  of t h e  da ta  shows t h a t  t h i s  method of s t a t i o n  l o c a t i o n  
is  not adequate, a s  we were not  always a b l e  t o  d u p l i c a t e  t h e  h a b i t a t  types  
encountered during t h e  o r i g i n a l  survey. A s  can be  seen from a comparison 
of phys ica l  d a t a  i n  t h i s  and t h e  1965 repor t s ,  only n i n e  of t h e  20 s t a t i o n s  
were r e loca ted  on t h e  same genera l  s u b s t r a t e  type,  a f a c t o r  which precludes 
a t o t a l  d i r e c t  comparison of the  two surveys. We can, however, make some 
general  comparisons of a sub jec t ive  na tu re  i n  t h o s e - i n s t a n c e s  where sub- 
s t r a t e  d i f f e rences  occur. 
20-foot s t a t i o n s  
The 20-foot s t a t i o n s  were surveyed on Transects  I, 11, and I V .  Heavy 
surge,  and a l ack  of v i s i b i l i t y  prevented any observat ions  a t  t h e  Transect  
111, 20-foot s t a t i o n .  I n  genera l ,  t hese  s t a t i o n s  appear t o  show a n  inc rease  
i n  the  v a r i e t y  of a lgae ,  with a s h i f t  t o  l a r g e r ,  brown, "keLp" a l g a l  forms. 
The inve r t eb ra te  fauna a l s o  showed inc reases  a t  t h e  t h r e e  t r a n s e c t s  surveyed. 
The 20-foot s t a t i o n  on Transect  I was loca ted  on a sandy bottom con- 
t a i n i n g  l a r g e  rock outcroppings, i n  c o n t r a s t  t o  t h e  previous survey where 
t h e  s t a t i o n  was on low mudstone shelves.  A t  t h e  s t a t i o n ,  some g i a n t  ke lp  
was encountered, while  o ther  "kelps" such a s  Egregia l a e v i g a t a ,  Eisenia  
arborea,  Pterygophora c a l i f o r n i c a ,  and Laminaria f a r l o w i i  were a l s o  p resen t .  
Thirty-seven spec ies  of inve r t eb ra te s  and f i v e  spec ies  of f i s h  were a l s o  
reported a t  t h i s  s t a t i o n  (Table 2) ,  
A t  Transect  11, t h e  20-foot s t a t i o n  again was loca ted  on a sand bottom 
with l a r g e  rock outcroppings, i n  con t ra s t  t o  t h e  low sandstone shelves  
W reported previously.  This s t a t i o n  r e f l e c t s  none of t h e  e f f e c t s  from t h e  
TABLE 2. Plants and Animals Recorded at 20-foot Depth Stations, Point Lorna, 
June 1-10, 1971 
Transect and abundance * 








Dic tyota flabellata (2 
Egregia laevigata (5 
Eisenia arborea 
Gelidium sp. 
Laminaria farlowii (2) 
Lithothamnion sp. (c 
Macrocystis pyrifera 
Peyssonelia sp. 
Plocamium sp. (P 
Pterygophora californica (2) 
Ptilota sp. 
Rhodophyta (unident . ) (C) 
Rhodymenia sp . (p > 
Sargassum agardhianum 
ANTHOP HY TA 
(Flowering marine plants) 
Phyllospadix torreyi 
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TABLE 2. (Continued) 
Scientific name Transect and abundance * 




Porif era Cunident . ) (p 1 
CNIDARIA 
Anthopleura sp. 1, (1) 
Epiactis prolifera (1) 
Tealia sp. (1) 
NEMATODA - 
Nematoda (unident . ) 
NEMERTEA 
Nemertea (unident.) [[PI] 
P OLY CHAETA 
Chaetopteridae (unident.) 
Chrysopetalidae 
(unident . ) [[PI] 
Dasybranchus sp. [[PI] 
Eunicidae (unident.) 
Eupomatus gracilis [[PI] 
Glycera sp. 
Lumbrineris sp. 
Nereidae (unident . ) 
Paleanotus bellis 
Phragmatopoma californica 1 
Phyllodocidae (unident) [P] 
Polychaeta (unident. ) [P] 
Polydora sp. [[PI] 
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TABLE 2 .  (Continued) 
S c i e n t i f i c  name - T r a n s e c t  and abundance * 
I I I I11 I V  
S a b e l l a r i a  cementarium El3 
S a b e l l i d a e  (un iden t . )  - [[PI] [[PI 1 
S y l l i d a e  ( u n i d e n t  . ) [[PI] [I]  
T y p o s y l l i s  s p .  [ [PI 1 
SIPUNCUL IDA 
S i p u n c u l i d a  ( u n i d e n t . )  
CRUSTACEA 
C a p r e l l i d e a  ( u n i d e n t  . ) [[A]] [[A]] 
C r y p t o l i t h o d e s  
s i t c h e n s i s  
F l a b e l l i f e r a  ( u n i d e n t  . ) '[[PI] 
Gammaridea ( u n i d e n t  .) [[A]] [[A]] 
( ( 1 ) )  
Isopoda (un iden t  . ) [[PI] 
Pagur i d a e  ( u n i d e n t .  ) [ 11 
P a n u l i r u s  i n t e r r u p t u s  
P e n t i d o t e a  a c u l e a t a  [[PI] 
Pycnogonida (un iden t  . ) [[P]] 
MOLLUSCA 
Acmaeidae ( u n i d e n t  . ) 
Adula d i e g e n s i s  
A l v i n i a  s p .  
B a r l e e i a  s p .  
Caecum s p .  
Conus c a l i f o r n i c u s  ( 1  ) 
Crep idu la  s p .  . [[PI] 
Scientific name 
TABLE 2. (continued) 
Transect and abundance * 
Dentalium sp. [[PI] [81 
Fissurelidae (unident.) [I] 
Gastropoda (unident . ) [P] 
Hiatella arctica [[PI] [[PI] 
Lithophaga plumula [[PI] 






Mitrella carinata [[PI 1 
Mitrella gausapata [LC]] 
Mitrella tuberosa [[PI] 
Mytilidae (unident . ) 
Naticidae (unident . ) [A] 
Netastoma sp. [[PI] 
Norrissia norrissi (1) 
Notoacmaea sp . [ [PI 1 
Olivella biplicata [21 
Olivella sp. [ 11 
Pelecypoda (unident.) [[PI] 
Penitella penita ' . [[PI] 
, 
Pholadidae (unident.) [[PI] 
Polyplacophora 
(unident . ) 
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TABLE 2. (Continued) 
Transect and abundance * 
Astrometis sertulifera (2) 
Ophiuroidea (unident.) 
Pisaster sp. 
Scelasterias heteropaes [ [PI ] 
Strongylocentrotus -
purpuratus (1) ,[[PI] 
ASCIDIACEA 
Ascidiacea (unident.) (1) 
Styela montereyensis (1) - 
PISCES 
Embiotoca jacksoni 









TABLE 2 .  (Continued) 
* Abundance Symbols 
P = Presen t  i n  t h e  a r e a  bu t  r e l a t i v e  abundance no t  es t imated .  
S = Sparse - widely s c a t t e r e d  throughout t h e  area b u t  nowhere numerous. 
C = Common - unevenly p re sen t  throughout t h e  a r e a  and only o c c a s i o n a l l y  
numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a .  
[] = Brackets  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  
t h e  quadra t ;  0.25 m on a s i d e .  
() = Parentheses  around t h e  $bundance symbol i n d i c a t e  occurrence w i t h i n  
t h e  a r c  s tudy a rea .  
[[I] = Double b racke t s  around t h e  abundance symbol i n d i c a t e  occurrence 
i n  d ive r  pick-up wi th in  t h e  a r c  s tudy  a rea .  
(0) = Double parentheses  around t h e  abundance symbol i n d i c a t e  occurrence 
i n  t h e  polychaete  sample. 
- 20 - 
changes made t o  t h e  i n t e r t i d a l  zone of t h i s  t r a n s e c t .  S t a t i o n  d a t a  show 
a n  i n c r e a s e  i n  i n v e r t e b r a t e  populat ions;  however, most of t h e  inve r t e -  
b r a t e s  were small spec i e s  from quadrat  c o l l e c t i o n s ,  o r  c o l l e c t e d  i n c i -  
- .  
d e n t a l l y  by t h e  d i v e r s .  The most obvious p l a n t s  i n  t h e  a r e a  were t h e  
feather-boa k e l p  and su r f  g ra s s .  There were s i x  o t h e r  s p e c i e s . o f  a l g a e  
p re sen t  i n  t h e  a r c .  No green abalone ( H a l i o t i s  f u l g e n s ) ,  were noted i n  
t h e  a r e a  whereas t en 'were  observed i n  1965, 2 of which were w i t h i n  t h e  a r c .  
A t  Transect  I V ,  t h e  20-foot s t a t i o n  was loca t ed  on a f l a t  mudstone.. 
bottom wi th  coa r se  sand covering i t  i n  spo t s .  This  s u b s t r a t e  type  i s  
gene ra l ly  comparable t o  t h a t  found i n  t h e  1965 survey. The a l g a l  s p e c i e s  
d i v e r s i t y  is  gene ra l ly  comparable t o  both t h a t  found p rev ious ly  and t o  t h e  
i n t e r t i d a l  p o r t i o n  of t h e  t r a n s e c t .  The i n v e r t e b r a t e  fauna shows a n  in -  
c r e a s e  i n  d i v e r s i t y  comparable t o  t h e  inc rease  p re sen t  i n  t h e  i n t e r t i d a l  
zone; however, a s  w i t h  Transect  I1 t h e  major i ty  of t h e  animals  recorded 
were smal l  organisms c o l l e c t e d  by t h e  d i v e r s  a long  wi th  masses of a l g a e  
o r  l a r g e r  i n v e r t e b r a t e s .  
40-foot s t a t i o n s  
S t a t i o n s  were surveyed a t  40-foot depths  a long  each of t h e  f o u r  
t r a n s e c t s  . s u b s t r a t e  d i f f e r e n c e s  compared t o  t h e  1965 survey were apparent  
a t . t w o  of t h e  t r a n s e c t s .  The inc rease  i n  brown a l g a e  noted i n  20-foot 
depths  w a s  a l s o  noted a t  t h e  40-foot s t a t i o n s .  
The 40-foot s t a t i o n  a t  Transect  I was e n t i r e l y  on a sandy bottom as 
compared t o  t h e  heav i ly  bored, low mudstone she lves  surveyed i n  1965. 
Species  d i v e r s i t y  inc luding  e x t r a l i m i t a l  sampling was s i m i l a r ,  however, 
I 
t h e  r ed  a l g a e  r epo r t ed  i n  1965 appear t o  have been rep laced  by t h e  l a r g e r  
brown a l g a e ,  Laminaria f a r l o w i i  and Pterygophora c a l i f o r n i c a  (Table 3 ) .  
Polychaete  worms (Diopatra sp.) ,  s e a  pans ies  (Reni l la  k o l l i k e r i ) ,  and sea  
s t a r s  (Astropecten v e r r i l l i )  were t h e  most common a n i m d s  seen  i n  t h e  a r c  
a r e a ,  and a r e  t y p i c a l l y  found on shal low sand bottoms i n  southern  C a l i f o r n i a .  
TABLE 3. Plants and Animals Recorded at 40-foot Depth Stations, Point Lorna, 
June 1-10, 1971 
Scientific name Transect and abundance * 
ALGAE 
Bossiella sp. 
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TABLE 3. (Continued) 
Transect and abundance * 






Diopatra sp. (301, [ 161 (32) 
Exogone lourei 
Glycera sp. ((3) ) 
Halosydna johnsoni 
llaldanidae (unident . ) 
Nereidae (unident . ) 
Nothria sp. ((1)) 
Odontosyllis phosphorea 
Onuphidae (unident . ) 
Pectinaria sp. ( (2) ) 
Phyllodocidae (unident.) [[PI] [[PI] 
Pilargidae (unident.) [I] 
TABLE 3 .  (Continued) 
S c i e n t i f i c  name 
Polydora sp. 
Polynoidae (unident . )  
S a b e l l a r i a  cementarium 
S a b e l l a r i a  s p  . 
Sabe l l i dae  (unident . )  
Transect  and abundance * 







[ 11 C [PI I 
Serpul idae  (unident . )  
e 
C21 
Spiophanes miss ionens is  ( ( 1 ) )  
S p i r o r b i s  s p  . 
S y l l i d a e  (unident  . ) [I] [a [ 141 
Terebe l l i dae  (unident . )  [[PI] 
Thalenessa sp inosa  ( ( 1 ) )  
Tharyx m u l t i f i l i s  ( ( 1 ) )  
CRUSTACEA 
Cancer jordani  
Capre l l idea  (unident . )  
Cumacea (unident  .) 
Gammaridea (unident  . ) 
Hermit Crab (unident . )  
Isopoda (unident . )  
Loxorhynchus c r i s p a t u s  
Loxorhynchus sp .  
Paguridae (unident  . ) 
Panul i rus  i n t e r r u p t u s  
Pycnogonida (unident . )  
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TABLE 3. (Continued) 
Scientific name Transect and abundance'* 
MOLLUSCA 
Acanthochitona avicula 
Acmaeidae (unident . ) 
Acteocina sp. 
Acteon punctocoelatus ((1)) 
Anisodoris nobilis 1 
Astraea gibberosa 




















TABLE 3. (Continued) 
Scientific name 









Transect and abundance * 
I I I I11 IV 
(p 1 
C 11 
Nassarius perpinguis (1) 
Ophiodermella ophioderma (1) 
Pelecypoda (unident . ) 
Pitar newcombianus 
Polinices lewisii (1) 




Tagelus sp. ((1)) 
Tectibranchia (unident.) 
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TABLE 3. (Continued) 
Transect and abundance * 
I I I11 IV 
Astropecten verrilli (2 





















Cottidae (unident .) 
Embiotoca jacksoni 
Halichoeres semicinctus 
S c i e n t i f i c  name 
Hypsurus c.aryi 
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TABLE 3.  (Continued) 
Transec t  and abundance * 
Oxyju l i s  c a l i f o r n i c a  
Oxylebius ? i c t u s  
Para labrax  c l a t h r a t u s  1 
Para labrax  n e b u l i f e r  1 
Phanerodon f u r c a t u s  
Pimelometopon pulchrum 
Pleronich thys  coenosus 
Rhacochilus vacca 
-- 
Scorpaena g u t t a t a  
Sebas tes  d a l l i  
Abundance Symbols * 
P = Presen t  i n  t h e  a r e a  bu t  r e l a t i v e  abundance n o t  e s t ima ted .  
S = Sparse - widely s c a t t e r e d  throughout t h e  a r e a  bu t  nowhere numerous. 
C = Common - unevenly p re sen t  throughout t h e  a r e a  and only  o c c a s i o n a l l y  
numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a .  [I = Brackets  around t h e  abundance symbol i n d i c a t e  occur rence  w i t h i n  t h e  
quadra t ;  0.25 m on a s i d e .  
() = Parentheses  around t h e  abundance symbol i n d i c a t e  occur rence  w i t h i n  
t h e  a r c  s tudy  a r e a .  [[I] = Double b r a c k e t s  around t h e  abundance symbol i n d i c a t e  occur rence  i n  
d i v e r  pick-up w i t h i n  t h e  a r c  s tudy  a r ea .  
( 0 )  = Double pa ren theses  around t h e  abundance symbol i n d i c a t e  occur rence  
i n  t h e  po lychae te  sample. 
At Transect 11, the 40-foot station was immediately adjacent to a 
bed of Macrocystis, and while the bottom would still be considered urchin 
dominated as noted in 1965, there were more large invertebrate species 
than reported previously. Macrocystis holdfasts with the stipes grazed 
away were observed in the arc area indicating that the urchins may have 
moved into the area relatively recently. This area, like Transect I, was 
a mixed sand and rock bottom. Polychaete worms (Diopatra sp.) dominated 
the sand areas while urchins were dominant on the rocks. We did not 
record any of the yellowfin fringeheads (Neoclinus stephensae) that were 
observed in 1965, but the typically aggregated distribution of this fish 
would make them easy to miss in a survey of this kind. 
At Transect I11 the Macrocystis -bed recorded at the 40-foot station 
in 1965 was not encountered. In place of Macrocystis we found lush 
growths of Pterygophora, Laminaria and Cystoseira/Halidrys over a heavy 
growth of coralline algae and Rhodymenia sp. It is uncommon to find these 
lower growing brown algae very abundant under a dense canopy of Macrocystis 
and quite often their presence inhibits the settling of Macrocystis 
sporophytes. Although the same low relief rock was found, the station 
was probably not in this exact location in 1965; therefore, our data do 
not necessarily indicate a change has occurred. The most obvious animals 
in the arc area were purple urchins (Strongylocentrotus purpuratus), soli- 
tary ascidians (Styela montereyensis), and several encrusting sponges. 
The 40-foot station at Transect IV was on a flat mudstone bottom 
with sand and shelly debris instead of the mudstone shelves with numerous 
, 
cobbles and boulders reported at this station in 1965. The plants and 
animals found during this survey were very similar to the 1965 study 
except that we did not record any urchins which were noted as common in 1965. 
There was a low canopy of Pterygophora with some Macrocystis in the area. 
The most obvious animals noted were l a r g e  whelks ( K e l l e t i a  k e l l e t i i ) ,  
s t a r f i s h ,  ( P a t i r i a  and P i s a s t e r )  and s o l i t a r y  a s c i d i a n s  (S tye l a  montereyensis) .  
I
60-foot s t a t i o n s  
S t a t i o n  a r e a s  surveyed a t  60-foot depths were comparable t o  t hose  done 
i n  1965 i n  t h a t  a l l  were on rocky o r  a t  l e a s t  p a r t i a l l y  rocky s u b s t r a t e ,  
and e i t h e r  i n  o r  near  beds of g i a n t  ke lp .  
Fewer animal s p e c i e s  were recorded dur ing  t h i s  survey a t  Transec t  I, 
60 f e e t ,  t han  r epor t ed  i n  1965 (Table 4) .  This  decrease  can b e  a t t r i -  
buted t o  t h e  l o o s e  sand covering about  one h a l f  of t h e  a r c .  A canopy of 
low brown a lgae  was p re sen t ,  i nc lud ing  Pterygophora, Cys tose i ra /Hal idrys  
and Laminaria. Tunicates  were abundant, wi th  both S tye l a  montereyensis  and 
Bol ten ia  v i l l o s a  p re sen t .  
A t  Transect  11, t h e  s t a t i o n  was loca t ed  on rock  s u b s t r a t e ,  i n  c o n t r a s t  
t o  t h e  mixed sandstone-sand bottom present  during t h e  1965 survey.  The 
a l g a l  cover  a g a i n  r e f l e c t e d  an inc rease  i n  low brown "kelps" a long  w i t h  
a gene ra l  i n c r e a s e  i n  a lgae .  I n v e r t e b r a t e s  were gene ra l ly  comparable t o  
t h e  1965 r e p o r t  wi th  a l l  groups w e l l  represented  i n  a very  d i v e r s e  faunal  
assemblage. 
On Transect  111, t h e  60-foot s t a t i o n  was loca t ed  on f l a t  sandstone 
wi th  sand pa tches ,  s i m i l a r  t o  t h a t  found i n  1965. Alga l  cover  was s p a r s e  
b u t  i n v e r t e b r a t e s  were w e l l  represented  wi th  echinoderms, molluscs and 
s tony  c o r a l s  most apparent .  The two surveys were comparable i n  both  t h e  
fauna and f l o r a  p re sen t  a t  t h i s  s t a t i o n .  
I n  1965 t h e  60:foot s t a t i o n  a t '  Transect  I V  was l o c a t e d  on a mixed 
bottom of coa r se  sand, cobbles  and boulders  over a sandstone base  and on 
sandstone she lves  dur ing  t h i s  survey.  The f l o r a l  assemblage w a s  dominated 
by c o r a l l i n e  a l g a e ,  wh i l e  t h e  i n v e r t e b r a t e  fauna included'  bryozoans, 
s tony  c o r a l s ,  and b a t  stars, P a t i r i a  miniata .  
TABLE 4,  P l a n t s  and Animals Recorded a t  60-foot Depth S t a t i o n s ,  Po in t  Loma, 
June 1-10, 1972 
S c i e n t i f i c  name 
w 
Transect  and abundance * 
ALGAE 
Agarum fimbriatum (14) (4 ) (PI 
B o s s i e l l a  s p .  
Codium sp. (1) ( 9  
Cora l l i na  s p  . (A) 
e 
Cystose i ra /Hal idrys  p ,  (12) (3) (3) (c> 
Laminaria f a r l o w i i  P,(34) (1) (4 ) (P > 
Lithothamnion s p  , 
Macrocystis p y r i f e r a  
Pelagophycus p o r r a  
Peyssone l ia  sp . 
Plocamium sp .  
Ptervnophora c a l i f o r n i c a  
Rhodophyta (unident  .) 




P o r i f e r a  (unident . )  
Rhabdodermella n u t t i n g i  [[PI1 [[PI] I (5) 
Tethya a u r a n t i a  (1) (4 ) (9) 
CNIDARIA 
Aglaophenia 
1 A c t i n a r i a  (unident .  ) 
w 
TABLE 4.  (Continued) 
S c i e n t i f i c  name Transect  and abundance * 
Aglaophenia s t r u t h i o n i d e s  (PI, I?] 
As t rangia  l a j o l l a e n s i s  
Balanophyl l ia  e legans  
Cer ian th idae  (unident  . ) 
Coryanact is  c a l i f o r n i c a  
E p i a c t i s  p r o l i f e r a  
Muricea c a l i f o r n i c a  
Paracyathus s t e a r n s i i  
S e r t u l a r e l l a  t u rg ida  
Tea l i a  l o f o t e n s i s  
NEMATODA 
Nematoda (unident  .) 
NEMERTEA 
Nemertea (unident . )  
POLY CHAETA 
Diopatra  sp.  
Eudi s t y  l i a  polymorpha 
Eunice an tennata  
Eunice sp .  
E u s y l l i s  t r a n s e c t a  
Exogone l o u r e i  
Exogone sp. 
F labe l l iderma commensalis 
Halosydna sp .  
S c i e n t i f i c  name 
Hesionidae (unident . )  
Laonice c i r r a t a  
TABLE 4 .  (Continued) 
Transect  and abundance * 
Lepidoaotus sp .  
Lumbrineris s p  . 
Naine r i s  dendr i  t i c a  
Nereidae (unident  . ) 
Nere is  sp .  
Odontosyl l i s  parva 
Odontosyl l i s  phosphorea 
Ophiodromus puge t t ens i s  
Pa leanotus  b e l l i s  
Paleanotus sp . 
P a l o l a  pa lo lo ides  
P e i s i d i c e  a spe ra  
Pherusa sp .  
Phyl lodocidae (unident . )  
P i s t a  sp.  
Polychaeta  (unident  . ) 
Polydora sp .  
Polynoidae (unident.)  
S a b e l l a r i a  cementarium 
Sabe l l i dae  (unident . )  
Salmacina t r i b r a n c h i a t a  
Serpula  ve rmicu la r i s  


















TABLE 4 .  (Continued) 
S c i e n t i f i c  name 
S p i r o r b i s  b o r e a l i s  
S p i r o r b i s  eximius 
S p i r o r b i s  sp .  
Transect  and abundance * 
I I1 I1 I I V  
C 61 
CCPII 
C14 1 C71 
S y l l i d a e  (unident . )  11 1 C11,P C33 [[PI] 
S y l l i s  g r a c i l i s  
Te rebe l l a  c a l i f o r n i c a  [[PI3 
Terebe l l i dae  (unident . )  
Typosyl l i s  f a s c i a t a  
Typosyl l i s  sp .  
CRUSTACEA 
Balanus sp .  
Cancer j o rdan i  
Capre l l idea  (unident .  ) C51 C491,P [[PII C41 
Cumacea (unident . )  C1 1 C Cp 1 1 
Decapoda (unident .) C1 1 
Gammaridea (unident.)  C441 C1040 1 C20 1 C4 7 1 
Isopoda (unident  .) C3 1 C251 C2 3 
Loxorhynchus c r i s p a t u s  C13 
Natan t i a  (unident  .) [[PI] 
Pachycheles r u d i s  C Cp 3 1 
Paguridae (unident  . ) , 
Pycnogonida (unident . )  [[PI3 
Shrimp (unident  . ) 
MOLLUS CA 
Acmaeidae (unident . )  
Acteocina sp  . 
TABLE 4 .  (Continued) 
S c i e n t i f i c  name Transec t  and abundance * 
Acteon ~ u n c t o c o e l a t u s  
Anisodoris  n o b i l i s  
As t raea  g ibberosa  
As t raea  undo s a  
As t raea  sp .  
B a r l e e i a  sp.  
Cadlina l imbaughi 
Caecum sp .  
Cal l iostoma s p .  
C a l l i s t o c h i t o n  c r a s s i c o s t a t u s  
Chama p e l l u c i d a e  
Conus c a l i f  o rn i cus  
C r a s s i s p i r a  semiinf l a t a  
Crepidula  s p ,  
Cylichna s p .  
Cypraea spadicea  
Dendrodoris f u l v a  
Dendropoma sp .  
Dentaliurn sp . 
Diaulu la  sandiegens is  
Donax sp .  
Epitonium t i n c t m  
Gastropoda (unident.)  
H i a t e l l a  a r c t i c a  
H inn i t e s  mul t i rugosus  
TABLE 4. (Continued) 
S c i e n t i f i c  name Transect  and abundance * 
Hipponix an t iqua tus  
Homalopoma sp  . 
K e l l e t i a  k e l l e t i  
Kelletia k e l l e  ti "eggs" 
Lithophaga plumula CCPII 
Lucinidae (unident  . ) 
CCPII Macoma s p .  





Megatehennus bimaculatus  
Mitra  i d a e  
--
Mitra sp .  
Mopalia p o r i f e r a  
My t i l i d a e  (unident  . ) 
Nassarina p e n i c i l l a t a  
Nat ic idae  (unident.  ) 
Notoacmaea pa leacea  CCPII 
CCPII (3) 
C CP I I 
Nudibranchia (unident  . ) 
Oceanebra f oveola ta  
octopus sp .  
Opisthobranchia (unident . )  
Pec t in idae  (unident  .) 
Pelecypoda (unident  . ) 
P e n i t e l l a  p e n i t a  
Pholadidae (unident .  ) 
P i t a r  newcombianus 
--
TABLE 4. (Continued) 
Transect  and abundance * S c i e n t i f i c  name 
Pododesmus c e ~ i o  
Polyplacophora (unident . ) Cc P 11 
T r i v i a  s o l a n d r i  




C C  c I1 
(A) ,  C l P l l  
(1) 
(PI 
Antropora t i n c t a  
Bryozoa (unident  . ) 
C r i s i i d a e  (unident  . ) 
Diaperoecia  c a l i f  o r n i c a  
Lichenopora sp . 
Phidolopora p a c i f i c a  
BRACHIOPODA 
T e r e b r a t a l i a  t r ansve r sa  
E CHINODERMATA 
Astero idea  (unident . )  
Dermasterias imbr ica tus  
Henr i c i a  l e v i u s c u l a  
Linckia  columbiae 
Lytechinus anamesus 
Ophiuroidea (unident . )  
Orthas t e r i a s  s p  . 
Paras t ichopus  sp  . 
P a t i r i a  min ia t a  
P i s a s t e r  brev isp innus  
P i s a s t e r  g iganteus  
TABLE 4. (continued) 




Ascidiacea (unident . ) [I] [ 1 1 





















TABLE 4. (Continued) 
S c i e n t i f i c  name Transec t  and abundance * 
Sebas tes  a u r i c u l a t u s  
Sebas tes  ca rna tus  
Sebas tes  d a l l i  
Sebas tes  sp .  (juv.) 
Sebastes  s e r r ano ides  
Sebas tes s e r r i c e p s  
* Abundance symbols: 
P = Present: i n  t h e  a r e a  bu t  r e l a t i v e  abundance not  es t imated .  
S = Sparse - widely s c a t t e r e d  throughout t h e  a r e a  b u t  nowhere numerous. 
C = Common.- unevenly p re sen t  throughout t h e  a r e a  and only occas iona l ly  
numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throughout t h e  a r e a .  
[] = Brackets  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  
t h e  quadra t ;  0.25 m on a s i d e .  
() = Parentheses  around t h e  abundance symbol i n d i c a t e  occurrence 
w i t h i n  t h e  a r c  s tudy  a rea .  
[[I] = Double b r a c k e t s  aroupd t h e  abundance symbol i n d i c a t e  occurrence 
i n  d i v e r  pick-up wi th in  t h e  a r c  s tudy  a rea .  
80-foot s t a t i o n s  
The a r c  a r e a  a t  the ,80- foot  s t a t i o n  on Transect  I c o n s i s t e d  of low 
r e l i e f  rock  i n  1965 and on rock wi th  sand i n t r u s i o n s  i n  1971. The survey 
of t h e  a r e a ,  i nc lud ing  e x t r a l i m i t a l  observa t ions ,  revea led  a low canopy of 
brown a l g a e  (Cys tose i ra  and Laminaria).  The dominant animals  found were 
molluscs and t h e  b a t  star ( P a t i r i a  minia ta )  (Table 5 ) .  Our a r c  and 
quadrat  samples revea led  a g r e a t e r  spec i e s  d i v e r s i t y  t han  i n  1965, b u t  
t h e  arc a r e a  of t h e  e a r l i e r  survey was r epo r t ed ly  no t  t y p i c a l  of  t h e  
genera l  area and a more d i v e r s e  b i o t a  was found o u t s i d e  t h e  a r c .  
Our f i n d i n g s  a t  Transect  11, 80 f e e t  r e f l e c t  a s l i g h t  i n c r e a s e  i n  
2 
s p e c i e s  d i v e r s i t y  w i t h i n  t h e  15 m a r c  a r e a , . b u t  a .decrease i n  d i v e r s i t y  
when e x t r a l i m i t a l  sampling is  included. The . a rc  a r e a  w a s  f l a t  rock wi th  
s c a t t e r e d  c a r  s i z e d  boulders ,  whi le  i n  1965 i t  cons i s t ed  of rock  l edges  
wi th  coa r se  sand i n t r u s i o n s .  The most obvious organisms i n  t h e  a r c  a r e a  
were l a r g e  brown a l g a e  (Laminaria f a r l o w i i ) ,  rock s c a l l o p s  (Hinni tes  
mult i rugosus) ,  sponges, t h e  s ea  s t a r s  ( P a t i r i a  min ia t a  and Henr ic ia  l a e v i s c u l a )  
and s e v e r a l  spec i e s  of bryozoans. The b i o l o g i c a l  d e s c r i p t i o n  of t h i s  a r e a  
i n  1965 is  c l o s e  t o  what we found i n  1971 except  t h a t  a l a r g e r  e x t r a l i m i t a l  
a r e a  was covered i n  1965. 
Large q u a n t i t i e s  of l oose  sediment covered t h e  pavement-like rock 
a t  Transect  111, compared t o  t h e  f l a t  sandstone s u b s t r a t e  encountered i n  t h e  
1965 survey. The most obviofis organisms i n  t he  a r c  were brown a l g a e  
(Agarum fimbriatum),  c o r a l l i n e  a lgae ,  b a t  s t a r s  ( P a t i r i a  min ia t a )  and 
t h e  l a r g e  whelk ( K e l l e t i a  k e l l e t i i ) .  The spec i e s  d i v e r s i t y  w a s  lower than  
t h a t  recorded i n  1965 and no Macrocystis o r  Pelagophycus was recorded.  
The most abundant animals recorded on t h e  mixed sand and rock  sub- 
s t r a t e  a t  Transect  I V Y  80 f e e t  were b a t  s t a r s  ( P a t i r i a  m i n i a t a ) ,  s tony  
c o r a l s ,  polychaete.worms and va r ious  molluscs.  The s u b s t r a t e  type  and b i o t a  
descr ibed  i n  t h e  two surveys  a r e  very s i m i l a r  wi th  many of t h e  same s p e c i e s  
TABLE 5. Plants and Animals Recorded at 80-foot Depth Stations, Point Loma, 
June 1-10, 1972 
Scientific name Transect and abundance* 

















Porif era (unident . ) (2 (16) (8),[11 (P) 
Rhabdodermella nuttingi 141 
Spheciospongia confoederata (1) 
Tethya aurantia I (4  1 (C) (1 > 
CNIDARIA 
Aglaophenia sp. P P 
Aglaophenia struthionides (P r-11 
- 41 - 
d. 
. TABLE 5. (Continued) 
Scientific name Transect and abundance* 
Astrangia lajollaensis [[PI] (p),C141 [21 
Balanophyllia elegans (1) . [41 (0, [PI
Cornularia sp. (1) 
Coryailactis calif ornica 1 (3 [PI . . 
(2 Hydrozoa (unident.) 
Paracyathus stearnsii (5 (p 1 [[PI] 














Hesionidae (unident . ) 
Lepidonotus sp. 
Lumbrineris sp. 
Nereidae (unident .) 
Oncoscolex pacificus 
- 42 - 
. ,'
. TABLE 5. (Continued) 
S c i e n t i f i c  name Transect  and abundance* 
' c v .  
Opheli idae (unident . )  
P a l o l a  pa lo lo ides  [21 
P e i s i d i c e  aspera  C ~ I  
Pherusa i n f l a t a  [[PI]. 
[ 5 I  [[PI] . Phyllodocidae (unident . )  
Polychaeta  (unident . )  [ 11 
Polynoidae (unident . )  
S a b e l l a r i a  cementarium 
Sabe l l i dae  (unident . )  
Salmacina t r i b r a n c h i a t a  
Serpula ve rmicu la r i s  
Serpul idae  (unident . )  
Spiophanes bombyx 
S p i r o r b i s  b o r e a l i s  
. S p i r o r b i s  sp.  
S y l l i d a e  (unident . )  




Capre l l idea  (unident .  ) 
Gammaridea (unident  . ) 
Isopoda (unident  . ) 
Loxorhynchus c r i s p a t u s  
Paguridae (unident  . ) 
Pycnogonida (unident . )  
TABLE 5. (Continued) 
Scientific name 
Shrimp (unident . ) 
MOLLUSCA 





















Kelletia kelleti "eggs" 
Kellia laperousi 
Lucinidae (unident . ) 
Maxwellia santarosana 
Transect and abundance* 
- 44 -, 
. TABLE 5. (Continued) 
Maxwellia sp.  
Myt i l idae  (unident . )  
Nudibranchia (unident  . ) 
Opisthobranchia (unident . )  
Pec t in idae  (unident . )  
Pelecypoda (unident . )  
P i t a r  newcombianus 
Polyplacophora (unident . )  
S c i e n t i f i c  name Transect  and abundance* 
I I I 111 IV 
(1) 
Czl 
[ [p l l  C [PI I 
(1) 




Tec t ibranchia  (unident  . ) 
T r i c o l i a  sp .  
~ e n t r i c o l o r i a  f o r d i  
BRYOZOA 
Antropora t i n c t a  
Bryozoa (unident  . ) 
Cheilostomata (unident . )  
Diaperoecia c a l i f o r n i c a  
Phidolopora p a c i f i c a  
BRACHIOPODA 
Brachiopoda (unident . )  
ECHINODERMATA 
Henricia  l ev iuscu la  
, 
Holothuroidea (unident  . ) 
Linckia columbiae 
Lytechinus anamesus 
Ophiuroidea (unident . )  
TABLE 5. (Continued) 
Scientific name Transect and abundance* 


























TABLE 5. (Continued) 
S c i e n t i f i c  name 
Rhacochilus vacca 
Transect  and abundance* 
I1 I11 IV 
100 
1 Scorpaenichthys marmoratus 
Sebas tes  a t r o v i r e n s  
Sebastes  a u r i c u l a t u s  
Sebas tes  ca rna tus  
Sebas tes  caur inus  
Sebastes  d a l l i  
Sebas tes  minia tus  
Sebastes  mystinus 
Sebas tes  s e r r ano ides  
Sebas tes  s e r r i c e p s  
Sebastes  umbrosus 
* Abundance Symbols: 
P = Presen t  i n  t h e  a r e a  bu t  r e l a t i v e  abundance no t  es t imated .  
S = Sparse - widely s c a t t e r e d  throughout t h e  a r e a  b u t  nowhere numerous. 
C = Common - unevenly p re sen t  throughout t h e  a r e a  and only occas iona l ly  numerous. 
A = Abundant - numerous and 'evenly d i s t r i b u t e d  throughout t h e  a r e a .  
[I = Brackets  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  t h e  
quadra t ;  0.25 m on a s ide .  
() = Parentheses  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  t h e  a r c  
s tudy  a rea .  
[[I] = Double b racke t s  around t h e  abundance symbol i n d i c a t e  occurrence i n  dTver 
pick-up w i t h i n  t h e  a r c  s tudy  a rea .  
and groups recorded. However, a few of t he  l a r g e s t  organisms recorded 
i n  1965, Lophogorgia c h i l e n s i s ,  S t r o n g y ~ o c e n t r o t u s  f r a n c i s c a n i s ,  r e d  
abalone ( ~ a l i o t i s  ru fe scens )  and sheephead (Pimelometopon pulchrum), were 
no t  noted dur ing  t h i s  survey. 
100-foot s t a t i o n s  
The f l a t  pavement-like rock and sand and s h e l l  d e b r i s  found a t  Transect  
I, 100 f e e t ,  was s i m i l a r  t o  t h a t  descr ibed  i n  1965. Low growing r e d  a l g a e  
recorded a s  common i n  1965 were aga in  found t o  be  common. The brown 
a l g a e ,  C y s t o s e i r a / ~ a l i d r y s  and Agarum f i m b r i a t ~ ,  were a l s o  common i n  t h e  
a r c  a r e a  (Table 6 ) .  Echinoderms and molluscs were t h e  dominant animal 
groups represented  i n  t h e  a r e a  which included organisms a s s o c i a t e d  w i t h  
both sandy and rocky h a b i t a t s .  
The gorgonian c o r a l ,  Lophogorgia c h i l e n s i s ,  was n o t  a s  abundant 
a s  i n  1965, and t h e  s tony  c o r a l ,  Paracyathus s t e a r n s i ,  w a s  n o t  recorded 
from t h e  a r e a ,  whi le  i t  was noted a s  common i n  1965. 
The 100-f.oot s t a t i o n  a t  Transect  I1 was i n  an  a r e a  of 10 f o o t  h igh  
rocky t e r r a c e s  i n  depths  ranging from 60 t o  over 100 f e e t .  The a r c  a r e a  
w a s  rocky, bu t  covered wi th  a f i n e  sediment l a y e r .  There was no a l g a l  cover  
i n  t h e  a r c  a r e a ,  however, gorgonians, s tony c o r a l s ,  t h e  l a r g e  r ed  sponge, 
T r iken t r ion  f l a b e l l i f o r m i s  and many o t h e r  smal le r  i n v e r t e b r a t e s  were noted.  
Data from 1965 a r e  not  d i r e c t l y  comparable because t h e  100-foot s t a t i o n  
was on a sandy bottom, while' t h e  e x t r a l i m i t a l  observa t ions  covered rocky 
a r e a s  c l o s e  t o  t h e  a r c ,  and spec i e s  recorded t h e r e  were about  t h e  same a s  
those  recorded dur ing  t h i s  survey.  One except ion i s  t h e  abundance of f i s h  
(mainly rock f i sh  s p e c i e s )  recorded dur ing  the c u r r e n t  survey ,  . a s s o c i a t e d  
wi th  t h e  h igh  r e l i e f  t e r r a c e s  i n  t h e  a r e a .  These f i s h  a r e  commonly found '  
a s soc i a t ed  wi th  h igh  r e l i e f  rock r e e f s  a t  t h e s e  depths i n  southern  C a l i f o r n i a .  
The 100- foo t . s t a t i on  a t  Transect  I11 was loca t ed  a t  t h e  base  of 
- 
a c l i f f  on a s lop ing  pavement-like rock a r e a .  The only a l g a e  repor ted  
TABLE 6. Plants and Animals Recorded at 100-foot Depth Stations, Point Loma, 
June 1-10, 1972 




Bossiella sp. (C) 
Codium sp . (1) 
Cystoseira/Halidrys (25) 
Laminaria farlowii (1) 
Lithothamnion sp. (A) 
Rhodophyta (unident .) 
Rhodymenia sp. (2 
PROTOZOA 
Foraminifera ( ( A ) )  [[PI] [ [PI 1 
PORIFERA 





Abietinaria sp . 





Hydrozoa (unident . ) 
Lophogorgia chilensis 
S c i e n t i f i c  name 
Madreporar ia  i m p e r f o r a t a  
Paracya thus  s t e a r n s i i  
Plunlmularia s p  . 
NEMATODA 
TABLE 6 .  (Continued) 
T r a n s e c t  and abundance* 
I I1 I11 IV 
[[PI 1 
C391 (P 1 P 
[PI 
Nematoda (un iden t  . ) 
NEMERTEA 
Nemertea (un iden t . )  [[PI] 
POLYCHAETA 
Ampharetidae (un iden t . )  ( ( 2 ) )  . * [[PI] 
Aphrod i te  s p .  
Apomatus g e n i c u l a t a  [31 
A r a b e l l a  i r i c o l o r  
Armandia b i o c u l a t a  ( (11))  [41 
C i r r a t u l i d a e  ( u n i d e n t . )  ((5)) [ 11 
D i o p a t r a  o r n a t a  
D i o p a t r a  s p .  ( ( 3 )  
Exogone l o u r e i  [71 
Glycera  s p .  ( ( 4 ) )  [ [PI 1 
Hemipodus s p .  ( (1 ) )  
Hes ion idae  ( u n i d e n t . )  ( ( 2 > ) , [ [ p l l  . [[PI] 
Laonice  c i r r a t a  C [PI I 
Laonice  s p .  c 31 
Lumbriner is  s p .  ((2)) C 11 [[PI] 
Maldanidae ( u n i d e n t  . ) ( ( 1 ) > , [ 1 1  L-11 
Nereidae (un iden t  . ) ( (1 ) )  ,[I] [I] 
Nereis s p .  
TABLE 6. (Continued) 
S c i e n t i f i c  name T r a n s e c t  and abundance* 
O d o n t o s y l l i s  phosphorea 
Ophiodromis p u g e t i e n s i s  
P a l e a n o t u s  b e l l i s  
Paraon idae  ( u n i d e n t . )  
P e i s i d i c e  a s p e r a  
Pherusa  s p .  
Phy l lodoc idae  ( u n i d e n t . )  
Polydora  s p .  
Po lyno idae  . (un iden t  .) 
P r i o n o s p i o  malmgreni 
S a b e l l i d a e  ( u n i d e n t . )  
Salmacina t r i b r a n c h i a t a  
Scal ibregma in f la tu rn  
S e r p u l i d a e  ( u n i d e n t . )  
Sp ion idae  (un iden t  . ) 
Spiophanes bombyx 
S p i r o r b i s  moerchi [ 11 
S p i r o r b i s  s p  . [ [PI 1 
S y l l i d a e  ( u n i d e n t . )  ( ( 2 ) ) , [ 1 1  El91 [[PI] 
T e r e b e l l i d a e  ( u n i d e n t . )  [ 13 
Tharyx s p ,  ( ( 1 ) )  
CRUSTACEA 
Balanus s p .  [CP]] 
C a p r e l l i d e a  ( u n i d e n t . )  CSI [51 
Cumacea ( u n i d e n t  . ) ( ( 1 3 ) ) , [ 1 I  [14I 
Gammaridea ( u n i d e n t .  ) ( (3811, [45I [57I [31 
TABLE 6. (Continued) 
Scientific name 
Hermit Crab (unident.) 
Isopoda (unident.) 
Natantia (unident . ) 
















Transect and abundance* 




((2) [ 11 









Lucinidae (unident . ) 
Megasurcula sp. 
TABLE 6 .  (Continued) 
S c i e n t i f i c  name 
Megasurcula s t e a r n s i a n a  
Mitra  i dae  
--
Mitra sp .  
Mopalia rcuscosa 
l f y t i l i d a e  (unident  . ) 
Nassarina p e n i c i l l a t a  -
Nudibranchia (unident . )  
Odostomia sp .  
Opisthobranchia (unident  . ) 
Pec t in idae  (unident . )  
Pelecypoda (unident . )  
P i t a r  newcombianus 
Pleurobranchus - sp .  
P o l i n i c e s  s p .  
- 
Polyplacophora (unident . )  
Pteropurpura t r i a l i a t a  
Pteropurpura volksae 
Tr io ton ia  f e s t i v a  
T r i c o l i a  sp.  
Yoldia sp.  
BRYOZOA 
Antropora t i n c t a  
Bryozoa (unident . )  
Diaperoecia c a l i f o r n i c a  
Phidolopora p a c i f i c a  
Transect  and abundance* 
TABLE 6. (Continued) 
Scientific name Transect and abundance* 


























Oxy j ulis californica 
S c i e n t i f i c  name 
Oxylebius p i c t u s  
Pimelometopon pulchrum 
Rathbunella sp.  
Sebastes  ca rna tus  
Sebastes  caur inus  
Sebastes  c o n s t e l l a t u s  
Sebastes  d a l l i  
Sebastes  minia tus  
Sebastes  mystinus 
Sebastes  rosaceus 
Sebastes  s e r r ano ides  
Sebastes  s e r r i c e p s  
Sebastes  umbrosus 
Trachurus symmetricus 
TABLE 6. (Continued) 
Transect  and abundance* 
- 
* Abundance Symbols: 
P = Present  i n  t h e  a r e a  b u t  r e l a t i v e  abundance not  es t imated .  
S = Sparse - widely s c a t t e r e d  throughout t h e  a r e a  bu t  nowhere numerous. 
C = Common - unevenly p re sen t  throughout t h e  a r ea  and only  occas iona l ly  numerous. 
A = Abundant - numerous and evenly d i s t r i b u t e d  throu,ghout t h e  a r e a .  
[I = Brackets  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  t h e  quadra t ;  
0.25 m on a s i d e .  
() = Parentheses  around t h e  abundance symbol i n d i c a t e  occurrence w i t h i n  t h e  a r c  
s tudy a r e a .  
[[I] = Double b racke t s  around t h e  abundance symbol i n d i c a t e  occurrence i n  d i v e r  
pick-up w i t h i n  t h e  a r c  s tudy a rea .  
9 
w (0) = Double parentheses  around t h e  abundance symbol i n d i c a t e  occurrence i n  t h e  
polychaete  sample. 
was Lithothamnium and a few sparse clumps of Bossiella. Encrusting 
bryozoans and sponges were the most prevalent invertebrates in the area 
while stony corals, gorgonians and molluscs were also present. There 
was a heavier covering of sediment recorded at this station than at any 
other. The area for this station in 1965 was sandy with large rocky out- 
crops and thus included some species associated with sand bottoms in 
addition to those found on rocky bottoms. More algae growth was noted 
in 1965 than during this survey. 
A clean sand bottom with many boulders characterized the 100-foot 
* 
station at Transect IV, compared to a bottom of boulders on a sandstone 
base encountered in 1965. Stony corals, polychaete worm tubes, sponges 
and several species of snails were common in the arc area. There was no 
algae recorded here during this survey whereas the report from 1965 notes 
the occurrence of low-growing reds and coralline algae. 
~ EXTRALIMITAL SAMPLING 
Three offshore stations (G-1, G-2, and G-3) were occupied near the 
terminus of the pipe on June 9 (Figure 1). These stations were sampled 
with a Ponar grab to attempt a comparison with the data previous1.y 
reported (Turner, et al., 1968). It should be noted that no direct com- 
parison of numbers can be made as the sampling device and the sample 
volumes are different. A tabulation of numbers and identifications 
is included (Table 7). 
The presence of large numbers of the mollusc Parvalucina tenuisculpta 
at station G-2, with lower numbers to either side of the outfall, and 
the inverse pattern for the ophiuroid Amphi.odia urtica supports other 
data showing this same relationship (J . o err^, San Diego RWQCB, pers . corn.. ) . 
TABLE 7. Animals Recorded from Ponar Grab Samples Taken Offshore from 
Po in t  Lorna, June 9, 1971 
S c i e n t i f i c  name S t a t i o n  and Abundance 
NEMERTEA 
Nemer t e a  (unident . ) 3 
POLY CHAETA 
Aglaop hamus d i c i r r i s  
Ampharetidae (unident . )  
e 
Cos s u r a  sp  . 
Glycera sp .  
Magelona p i t e l k a i  
Nereidae (unident . )  
P e c t i n a r i a  c a l i f o r n i e n s i s  
Spionidae (unident . )  ~ 
Terebe l l i dae  (unident . )  
Tharyx m u l t i f i l i s  
Tharyx sp .  
CRUSTACEA 
Capre l l idea  (unident . )  1 
Gammaridea (unident  .) 1 
Ostracoda (unident  . ) 3 
Acteocina s p  . 
Gastropoda (unident . )  
Parva luc ina  t enu i scu lp  t a  . 14  444 65 
Pec t i n i d a e  (unident .  ) 1 0  
TABLE 7. (Continued) 
S c i e n t i f i c  name S t a t i o n  and Abundance 
G-1 G -2 6-3 
1 
2 
T e l l i n a  i d a e  
-
T e l l i n i d a e  (unident . ) 
Yolida sp. 
OPHIURO IDEA 
Amphiodia u r r i c a  
* The polychae tes  from S t a t i o n  G-2 were l o s t  be fo re  s p e c i f i c  i d e n t i f i c a t i o n  
could be made. 
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The population densities of these two species may be influenced by the 
operation of the outfall, and further work should be done to define this 
relationship. 
DISCUSSION 
Studies of the marine environment off the western shore of Point Loma 
were conducted by biologists from the Department of Fish and Game during 
1965. These studies were to evaluate any changes in the environment 
following 18 months operation of a submarine outfall. The present study 
was to compare present conditions with those found in 1965 and to further 
evaluate any changes in the marine environment which may have occurred 
due to operation of this ocean outfall. 
Four intertidal and twenty subtidal stations were located as close as 
possible to the stations described in the 1965 report. However, many 
discrepancies arose in station location and less than half of ehe subtidal 
stations were located on xhe same substrate type. Although this method 
of station location for subtidal surveys proved unsatisfactory for direct 
comparison of population densities, there are general comparisons which 
can be made. 
The intertidal areas on transects I and IV revealed an increased 
biotic diversity. Both transects were probably very close to the areas 
sampled in 1965 and were approximately the same length as those studied 
in 1965. Some of the increased species diversity may have come from 
identification of small organisms picked up incidentally with larger plants 
or animals. However, particularly with Transect I, the plant and animal 
populations seemed better established than reported for 1'965. The 
intertidal portions of Transects I1 and I11 have been modified by the 
addition of structures to prevent. further erosion of the cliffs and 
I 
w 
due to sea conditions we were able to sample only a portion of the intertidal 
a r e a  a t  Transect  11. The d a t a  presented h e r e  t h e r e f o r e  cannot be 
d i r e c t l y  compared t o  t h a t  repor ted  i n  1965. The i n t e r t i d a l  zones ob- 
served along t h e  four  t r a n s e c t s  appeared hea l thy  and i n  g e c e r a l  compared 
favorably wi th  t h e  b i o t a  repor ted  i n  1965. 
The s t a t i o n s  loca t ed  along t h e  20 f o o t  depth s t r a t a  appear  t o  show 
a n  increased  spec i e s  d i v e r s i t y  from those  previous ly  surveyed. This  in-  
c r ease ,  however, may b e  due t o  small animals c o l l e c t e d  i n c i d e n t a l l y  a long  
wi th  clumps of a l g a e ,  e t c .  The most no tab le  change s i n c e  1965 i s  t h e  in-  
c r e a s e  i n  s e v e r a l  s p e c i e s  of Brown a lgae  a t  some s t a t i o n s .  Inc reases  i n  
some of t h e s e  a l g a l  spec i e s  have a l s o  occurred i n  o t h e r  a r e a s  o i  southern  
C a l i f o r n i a  i n  t h e  p a s t  t h r e e  yea r s ,  e .g . ,  Pa los  Verdes. The 20-foot 
s t a t i o n s  a t  Transec ts  I and I1 were loca t ed  on d i f f e r e n t  s u b s t r a t e s  on 
t h e  two occas ions ,  precluding any d i r e c t  comparisons. 
S t a t i o n s  loca t ed  a t  40-foot depths gene ra l ly  revkaled l i t t l e  change i n  
i n v e r t e b r a t e  popula t ions  s i n c e  1965 except  where s u b s t r a t e  d i f f e r e n c e s  
were noted. Although s u b s t r a t e  change can occur through sand movements, 
t h e  d i f f e r e n c e s  noted between t h e s e  two surveys were more l i k e l y  due t o  
t h e  method of s t a t i o n  l o c a t i o n .  The increased  abundance of low growing 
brown a l g a e  noted a t  20-foot s t a t i o n s  was a l s o  apparent  a t  Transec ts  I, 
I11 and I V  a long t h e  40-foot contour .  
Species d i v e r s i t y  a t  60-foot depths gene ra l ly  appeared comparable t o  
t h a t  noted i n  1965. Although t h e  spec i e s  recorded f o r  i n d i v i d u a l  s t a t i o n s  
a r e  not  t h e  same a s  those  found i n  1971, most of t h e  l a r g e r  i n v e r t e b r a t e  
spec i e s  were observed i n  t h e  same r e l a t i v e  abundance when t h e  60-foot 
s t a t i o n s  a r e  analyzed a s  a  u n i t .  
Dominance of low growing brown,algae ( ~ y s t o s e i r a / ~ a l i d r y s ,  Pterygophora, 
Laminaria and Agarum) was noted a t  a l l  s t a t i o n s  i n  c o n t r a s t  t o  t h e  smal l  red  
I 
w a l g a e  recorded dur ing  t h e  1965 s tudy.  This  d i f f e r e n c e  was found even a t  
Transect  I1 where sea urchins  (a major herbivore)  were recorded a s  abundant. 
Our r eco rds  of s t a t i o n s  along t h e  80 f o o t  contour show t h e  same 
gene ra l  s u b s t r a t e  types  a s  were found i n  1965. The d i v e r s i t y  of p l a n t  and 
animal l i f e  i n  t h e s e  a r e a s  seems t o  have remained r e l a t i v e l y  s t a b l e  
al though we d i d  n o t  record any red  gorgonians (Lophogorgia c h i l e n s i s )  nor  
r ed  urchins  (S t rongylocent ro tus  f r a n c i s c a n i s ) ,  whi le  t h e s e  were noted as 
f a i r l y  common i n  1965. 
E x t r a l i m i t a l  observa t ions  ( i n  t h e  v i c i n i t y  of each s t a t i o n )  were more 
ex tens ive  i n  t h e  1965 survey and t h i s  is r e f l e c t e d  i n  t h e  observa t ions  of 
some animals  which have patchy d i s t r i b u t i o n s .  The absence of t h e s e  s p e c i e s  
from our  records  may r e f l e c t  some d e c r e a s e - i n  abundance r a t h e r  than t h e  
complete absence of t h e s e  animals.  
S t a t i o n  d e s c r i p t i o n s  given i n  1965 a r e  s i m i l a r  t o  t hose  recorded i n  
t h i s  s tudy  f o r  100 f o o t  s t a t i o n  a reas .  The s u b s t r a t e .  t y p e  i n  t h e  a r c s  
was n o t  t h e  same f o r  a l l  s t a t i o n s  bu t  e x t r a l i m i t a l  observa t ions  make some 
comparisons between t h e  two surveys poss ib l e .  An i n c r e a s e  i n  brown a l g a e  
was noted a t  only one s t a t i o n  (Transect  I )  while  t h e r e  w a s  a decrease  i n  
r e d  a l g a e  s p e c i e s  a t  t r a n s e c t s  I11 and I V .  The r e d  gorgonian (Lophogorgia 
c h i l e n s i s )  was no t  a s  common during t h i s  survey and another  gorgonian 
(Eugorgia rubens)  was n o t  recorded a t  a l l  i n  1971 wh i l e  i t  was noted a t  
100-foot depths on a l l  f o u r  t r a n s e c t s  i n  1965. 
The most obvious change i n  t h e  in shore  ben th i c  environment o f f  P o i n t  
Loma between 1965 and 1971 has been a n  i n c r e a s e  i n  s e v e r a l  low growing 
brown a lgae  observed a t  20 t o  60-foot depths.  I n  a d d i t i o n  t o  t h e  change 
i n  a lgae  abundance our  d a t a  i n d i c a t e s  a decrease  i n  t h e  occurrence of two 
gorgonian c o r a l s  (Lophogorgia c h i l e n s i s  and, - Eugorgia rubens) . These 
animals a r e  thought t o  be  long l i v e d ,  f a i r l y  slow growing s p e c i e s  and n o t  
I 
'v s u b j e c t  t o  l a r g e  popula t ion  f l u c t u a t i o n s .  More thorough s tudy  i s  needed 
to reveal any association between this possible population decrease or the 
increased algal growths and operation of the ocean outfall. The popula- 
tions of the small clam (Parvalucina tenuisculpta) and the brittle star 
(Amphiodia urtica) likewise need further sampling and analysis of their 
population structure in relation to their proximity to the outfall. All 
other changes noted in a comparison of data from the two surveys could be 
attributable to slight differences in techniques of collection or processing 
of material. With changes in personnel involved, differences in the . -  
biologists ability to field identify animals and plants and also biologists 
abilities in laboratory identification of some groups makes comparisons of 
species lists very difficult. In addition very small changes in location 
of stations can reflect a dramatic change in species composition reported. 
The survey techniques utilized in this study were not appropriate for 
evaluation of the giant kelp (Macrocystis pyrifera) resource off Point 
Loma. However, reports from the kelp habitat improvement project of 
California Institute of Technology show a substantial increase in the 
beds since 1965. Most of this increase has been in the northern portion 
- of the beds corresponding with our Transects I and 11. Much effort has 
been directed toward control of herbivore populations in the Point Loma 
area with destruction of urchins by both divers and quicklime applications. 
These operations have probably had some effect on the survival of many 
plant and animal species, but, increases in some low growing brown algae 
have been observed in some areas in southern California where herbivore 
control has not taken place,e.g., Palos Verdes Peninsula. 
SUMMARY 
The subtidal area (into 100-foot depths) west of Point'Loma, San Diego 
County, was visually surveyed by biologist-divers to ascertain the number 
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and diversity of marine life. These data were compiled for and will be 
used by, the San Diego Regional Water Quality Control Board in its 
evaluation of environmental changes (if any) which have occurred due 
to operation of an ocean outfall in this area. 
Field work was conducted during June of 1971. Twenty diving stations 
and four intertidal areas were occupied along four transects lying per- 
pendicular to shore from the intertidal into 100-foot depths. The stations 
were located in the same manner as those surveyed by the Department in 
1965. Survey methods employed to quantitatively and qualitatively sample 
the animals and plants present were as close as possible to those used . 
in the 1965 study. Animals and plants within a 15 square meter arc were 
enumerated. Quantitative sampling by actual removal of all organisms 
within a quadrat 0.25 m on a side was done and the organisms were identi- 
fied and recorded. 
Three ponar grab samples were taken in the 220-foot depths around 
the outfall terminus to compare with samples taken in 1965. The popula- 
tion densities of a small clam (Parvalucina tenuisculpJa) - and a brittle 
star (Amphiodia urtica) seemed influenced by distance from the outfall. 
This was not demonstrated in data collected in 1965, but, it may have 
taken several years for the discharge to effect a pattern of population 
density for these species. 
Water visibility (clarity) was generally poor at the inshore stations, 
becoming more favorable at intermediate and offshore locations. Visibility 
at the station areas ranged from less than 1 foot (20-foot statioh, Tran- 
sect 111) to an estimated 30 feet at the 60-foot station on Transect IV. 
Bottom temperatures ranged from 50°F at. the 80 and 100-foot depths 
to 61'~ at the 20-foot station on Transect 11. The thermocline was 
m 
'Clr generally between 20 and 40 feet deep at each station and was quite well 
defined. The temperature data taken in 1965 ranged from 54.1'~ to 56 .3OF. 
These milder  changes i n  temperature wi th  depth a r e  t y p i c a l  f o r  southern  
C a l i f o r n i a  c o a s t a l  a r e a s  i n  e a r l y  sp r ing  whi le  thermal s t r a t i f i c a t i o n  
u s u a l l y  develops i n  May and June. 
Our survey methods d id  n o t  measure t h e  abundance of g i a n t  k e l p  o f f  
Po in t  Lorna adequate ly ,  bu t  o t h e r  d a t a  demonstrates a cons ide rab le  
i n c r e a s e  i n  t h e  beds s i n c e  1965. 
There i s  a n  i n d i c a t i o n  of a moderate i n c r e a s e  i n  s e v e r a l  low growing 
brown a l g a e  i n  t h e  20 t o  60-foot depths .  I n  a d d i t i o n ,  ou r  d a t a  r e f l e c t s  
a n  apparent  decrease  i n  populgt ions of two gorgonian s p e c i e s  (Lophogorgia 
c h i l e n s i s  and Eugorgia rubens) .  Except f o r  t h e s e  i n s t a n c e s  the. d a t a  in  
genera l  fo l lows  t h e  recorded spec i e s ,  numbers, and d i v e r s i t i e s  of p l a n t s  
and animals  found i n  1965, however, i t  is  very  d i f f i c u l t  t o  a s s e s s  o r  
eva lua t e  changes i n  ben th i c  animal popula t ions  w i t h  a survey of t h i s  type .  
The problem i s  b a s i c a l l y  one of sampling a very  l a r g e ,  v a r i a b l e  a r e a  w i t h  
a small number of samples. The only  da t a  t h a t  can b e  dup l i ca t ed  is  i n  t h e  
form of gene ra l  d e s c r i p t i o n s  of t h e  s t a t i o n  a r e a s .  One can r e l a t e  t h e s e  
d e s c r i p t i o n s  t o  t h e  genera l  a r e a  bu t  t h e  r e l a t i v e  abundance of organisms 
has r e f e r e n c e  t o  only  t h e  s t a t i o n  sampled and could be  q u i t e  d i f f e r e n t  j u s t  
a s h o r t  d i s t a n c e  away. Likewise any spec i e s  o r  community recorded e x t r a -  
l i m i t a l l y  i s  no t  a s  a p t  t o  be  included i f  a sma l l e r  a r e a  i s  searched.  
I n  conclusion,  t h e  va lue  of gene ra l  d e s c r i p t i v e  informat ion  of l a r g e  
. . 
a r e a s  t o  a survey of t h i s  type  i s  g r e a t e r  than w a s  p rev ious ly  a n t i c i p a t e d ; '  
Quan t i t a t i ve  d a t a  f o r  u s e  i n  comparisons should be  l i m i t e d  t o  e i t h e r  more 
uniform h a b i t a t  types ( a s  a t  t h e  d ischarge  s i t e  on a sand bottorh i n  220 
f e e t  of water )  and sampling methods (using t h e  same type  of g rabs )  o r  
t o  permanent s t a t i o n s  i n  t h e  nearshore  rocky a r e a s .  A prope r ly  designed . 
random sampling p l a n  might produce meaningful q u a n t i t a t i v e  d a t a ,  b u t  i t  is  
w ' S  doubt fu l  i f  we could ever  occupy a s u f f i c i e n t  number of random s t a t i o n s  i n  
an area the size of Point Loma to achieve statistical significance. 
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APPENDIX I. (Continued) 
Bottom Bottom 
Depth temp . v i s i b i l i t y  
Sta t ion Date 
- ( f t .1  , (Oc> diver e s t .  ( f t  .) Remarks 
Transect 111 , 
Transect 50 f e e t  long, modified by man. I T  6/.15/71 I n t e r t i d a l  
20 6/8/71 2 0 Heavy surge, no v i s i b i l i t y .  Sand with 
cobble . 
Heavy surge, low r e l i e f  rock. 
F l a t  sandstone with sand patches. 
I 
F l a t  rock with loose  sediment. m 
09 
Base of c l i f f  with f l a t  pavement rock I 
covered with heavy sediment l ayer .  
Transect I V  
I'T 6/3/71 In t e r t i da l  
6/15 171 
Transect 300 f e e t  long across  sand- 
. s tone shelves t o  base of c l i f f s .  
F l a t  mudstone te r race  with coarse 
sand cover i n  spots.  
F l a t  mudstone with' sandy-shelly debr i s  
Rocky bottom with some high r e l i e f .  
Sand and boulders. 
Clean sand with many boulders. 
APPENDIX I1 
S c i e n t i f i c  and Common Names of P l a n t s  and Animals 
Observed Offshore From Po in t  Loma, June 1971 
S c i e n t i f i c  name Common name 
ALGAE 
Acrosorium sp .  
Agarum fimbriatum Harvey 
Ahnfe l t i a  ~ l i c a t a  (Hudson) 
B o s s i e l l a  c a l i f o r n i c a  (Decaisne) 
B o s s i e l l a  orb igniana  (Decaisne) 
B o s s i e l l a  so. 
Bryopsis  c o r t i c u l a n s  S e t c h e l l  
Calli thamnion sp .  
Codium SP. 
Colpomenia s inuosa  (Roth) 
Colpomenia s p  . 
Cora l l i na  g r a c i l i s  Lamouroux 
Cora l l i na  vancouverensis  Yenda 
Cora l l i na  sp .  
Cys tose i ra /Hal idrys  
D i c t y o p t e r i s  zonar io ides  Farlow 
Dic tyota  f l a b x l a t a  (Col l ins )  
S e t c h e l l  and Gardner 
Egregia  l a e v i g a t a  S e t c h e l l  
E i sen ia  a rborea  Areschoug 
Enteromorpha sp  . 
Gelidium cart i lagenum Gardner 
Gelidium c o u l t e r i  Harvey 
G e l i d i m  sp .  
G iga r t i na  bo ry i  S e t c h e l l  and Gardner 
G iga r t ina  c a n i c u l a t a  Harvey 
Giga r t ina  p a p i l l a t a  (C.A.Agardh) 
J. G. Agardh 
Giga r t ina  s p  . 
Laminaria f a r  l o w i i  
Laurencia sp . 
Lithothamnion SP. 
S e t c h e l l  
L i t h o t h r i x  aspe;gillum J. E. Gray 
Macrocys tis pyr i f  era (Linnaeus ) 
C. Anardh 
r e d  a l g a e  
brown a l g a e  
r ed  a l g a e  
c o r a l l i n e  a l g a e  
c o r a l l i n e  a l g a e  
c o r a l l i n e  a l g a e  
green a l g a e  
r e d  a l g a e  
green a l g a e  
brown a l g a e  
brown algae 
c o r a l l i n e  a l g a e  
c o r a l l i n e  a l g a e  
c o r a l l i n e  a l g a e  
brown a l g a e  (no t  
brown a l g a e  
brown a l g a e  
a b l e  t o  s e p a r a t e )  . 
f e a t h e r  boa 
Southern Sea palm 
green a l g a e  
r e d  a l g a e  
r e d  a l g a e  
r e d  a l g a e  
r e d  a l g a e  
r e d  a l g a e  
r e d  a l g a e  
r ed  a l g a e  
r ibbon k e l p  
r e d  a l g a e  
c o r a l l i n e  a l g a e  
c o r a l l i n e  a l g a e  , 
g i a n t  ke lp  
~ e m a l i o n  lubricum Duby r ed  a l g a e  
P e l a g o ~ h v c u s  po r ra  (Leman) S e t c h e l l  e l k  k e l ~  
-. 
brown a l g a e  
- 
G. D e  Toni 
Peyssonel ia  sp  . r e d  a l g a e  
Plocamium pacif icum Kylin r ed  a f g a e  
P t e r o c l a d i a  sp  . r e d  a l g a e  
Pterygophora c a l i f o r n i c a  Ruprecht brown a l g a e  
R a l f s i a  sp .  brown a lgae  
APPENDIX 11, (Continued) 
S c i e n t i f i c  name Common name 
*- 
Rhodoglossum parvum G. M. Smith and r ed  a l g a e  
Hollenberg 
Rhodophyta (unident  ,) red a l g a e  
Rhodymenia s p  . red a l g a e  
Sargassum sg .  brown a l g a e  
Ulva sp .  
-
green  a l g a e  
ANTHOPHYTA 
(Flowering marine p l a n t s  




C r a n i e l l a  a r b  de Laubenfels  
-
Leuconia sp. 
Por i f  era (unident . ) 
Rhabdodermella n u t t i n g i  Urban 
-
Spheciospongia confoederata  
Tethya a u r a n t i a  (Passas.) 
T r iken t r ion  f l a b e l l i f o r n i s  Hentschel  
A b i e t i n a r i a  sp .  
Aglaophenia d i egens i s  Torrey 
Aglaophenia s t r u t h i o n i d e s  (Murray) 
Aglaophenia sp . 
A c t i n a r i a  (unident . )  
Anthopleura e legant i ss ima (Brandt) 
Anthopleura xanthogrammica (Brandt) 
Anthopleura sp . 
Astrangia  l a i o l l a e n s i s  Durham 
v -
Balanophyll ia  e legans  Verrill 
Campanularia sp.  
Cer ian th idae  (unident.)  
Coryanact is  c a l i f  o r n i c i  Carlgren 
E p i a c t i s  p r o l i f e r a  Verrill 
Hydrozoa (unident  . ) 
Lophogorgia c h i l e n s i s  ( V e r r i l l )  
Muricea c a l i f o m i c a  V e r r i l l  
Paracyathus s t e a r n s i i  V e r r i l l  
-- 
Plumularia sp . 
R e n i l l a  k o l l i k e r i  P f e f f e r  
S e r t u l a r e l l a  turgi.da (Trask) 





u rn  sponge . 
l i v e r  sponge 
orange puf f - b a l l  sponge 
l e a f  sponge 
hydrozoan 
o s t r i c h  plume hydrozoan 
o s t r i c h  plume hydrozoan 
o s t r i c h  plume hydrozoan 
sea anemones (order)  
aggrega te  anemone 
s o l i t a r y  anemone 
anemone 
aggrega te  c o r a l  
s o l i t a r y  c o r a l  
hydro zoan 
tube  anemone 
aggrega te  anemone 
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APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
T e a l i a  l o f o t e n s i s  (Danielssen) 
Tea l i a  sp .  
REMATODA 
Nematoda (unident.)  
NEMERTEA 
Nemer  t e a  (unid en t  . ) 
POLY CHAETA 
Ampharetidae (unident.)  
Aohrodite so .  
Apomatus gen icu la t a  (Moore and Bush) 
Arabel la  i r i c o l o r  (Montagu) 
Armandia b i o c u l a t a  . ~ a r t G n -  
Boccardia sp .  
Chaetopter idae  (unident  . ) 
Chloeia p inna ta  Moore 
Chone sp. 
Chrysopetal idae (unident  . ) 
C i r r a t u l i d a e  (unident . )  
Dasybranchus sp  . 
Diopatra  o rna t a  Moore 
Diopat ra  sp.  
E u d i s t y l i a  polymorpha (Johnson) 
E u d i s t y l i a  vancouveri  (Kinburg) 
Eunice an tennata  (Savigny) 
Eunice sp.  
Eunicidae (unident  . ) 
Euphrosine a u r a n t i a c a  Johnson 
Eupomatus g r a c i l i s  Bush 
E u s y l l i s  t r a n s e c t a  Hartman 
Exogone l o u r e i  Berkley and Berkeley 
- 
Exogone sp .  
F labe l l iderma commensalis .(Moore) 
Glvcera sv .  
~ a i o s ~  dna- j ohnsoni (Darboux) 
Halosydna s p  . 
Hemipodus sp . 
Hesionidae (unident  . ) 
Laonice c i r r a t a  (Sars)  
Laonice sp. 
Lepidonotus sp  . 
Lumbrineris sp.  
Maldanidae (unident  . ) 
Naine r i s  dendr i  t i c a  (Kinburg) 




nemer t ean  worm 
polychae te  worm 
II II 
f e a t h e r  d u s t e r  worm 
f e a t h e r  d u s t e r  wory 
polychae te  worm 
I 1  ll 
s c a l e  worn 
s c a l e  worm 
polychae te  worm 
l t  11 
APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
Nere is  sp.  
Nothr ia  sp .  
Odontosvl l i s  Parva Berkeley 
Odontosyl l i s  phosphorea Moore 
Oncoscolex pac i f  i c u s  (Moore) 
Onuphidae (unident  . ) 
Opheli idae (unident  .) 
Ophiodromus p u g e t t i e n s i s  (Johnson) 
Paleanotus b e l l i s  (Johnson) 
Paleanotus sp.  
P a l o l a  pa lo lo ides  (Moore) 
Paraonidae (unident . )  
P e c t i n a r i a  sp  . 
P e i s i d i c e  aspera  Johnson 
Pherusa i n f l a t a  (Treadwell) 
Pherusa SD. 
Phragmatopoma c a l i f  o rn i ca  (Fewkes) 
Phyl lodocidae (unident  . ) 
P i l a r g i d a e  (unident.)  
P i s t a  sp.  
Polychaeta  (unident.)  
Polydora s p .  
Polynoidae (unident.)  
Pr ionospio  malmgreni Claparede 
S a b e l l a r i a  cementarium Moore 
S a b e l l a r i a  sp . 
Sabe l l i dae  (unident . )  
Salmacina t r i b r a n c h i a t a  (Moore) 
Scalibregma in f l a tum Rathke 
Serpula  ve rmicu la r i s  Linnaeus 
Serpul idae  (unident . )  
Spionidae (unident . )  
Spiophanes bombyx (Claparede) 
Spiophanes miss ionens is  Hartman 
Spirobranchus spinosus Moore 
S p i r o r b i s  b o r e a l i s  Daudin 
S p i r o r b i s  eximius Bush 
S p i r o r b i s  moerchi Levinsen 
S p i r o r b i s  sp . 
S y l l i d a e  (unident .  ) 
S y l l i s  g r a c i l i s  Grube 
Te rebe l l a  c a l i f o r n i c a  Moore 
Te rebe l l i dae  (unident .  ) 
Thalenessa sp inosa  (Hartman) 
Tharvx mul t i f  i l i s  Moore 
I
Tharvx SD. 
~ ~ ~ o s ~ l l i s  f a s c i a t a  (Malmgren) . 
Typosyl l i s  sp.  
po lychae te  worm 
11 . 11 
11 I1  
*I I 1  
11 11 
I 1  I1  
I 1  11 
11 I 1  
I t  I 1  
I 1  II 
11 I t  
11 I t  
I 1  11 
11 I I 
I 1  I t  
11 I I 
- I 1  I t  
II 11 
I t  11 
I 1  11 
11 I t  
I 8  11 
11 I t  
11 . 11 
I 1  I t  
11 I I 
*I I 1  
I1 I 1  
I 1  I t  
11 I I 
I 1  I 1  
I 1  I 1  
11 I t  




11 I 1  
II I t  
n II 
11 11 
I 1  I 1  
11 I 1  
11 I 1  
11 11 
11 11 
. 11 11 
II 11 
APPENDIX 11. (Continued) 
Common name S c i e n t i f i c  name 
SIPUN CULIDA 
Sipuncul ida (unident .  ) peanut worn (phylum) 
CRUS TACEA 
Balanus sp .  
Cancer j ordani  Rathbun 
Cancer sp .  
Capre l l idea  (unident . )  
Crypto l i thodes  s i t c h e n s i s  Brandt 
Cumacea (unident  .) 
Decapoda (unident  . ) 
Gammaridea (unident  . ) 
Isopoda (unident . )  
Loxorhynchus c r i s p a t u s  Stimpson 
Loxorhynchus sp .  
0s t racoda  (unident  . ) 
Pachycheles r u d i s  Stimpson 
Paguridae (unident  .) 
Pagurus sp .  
Panu l i ru s  i n t e r r u ~  t u s  (Randall) 
Pen t ido tea  a c u l e a t a  S t a f fo rd  
Pycnogonida (unident  .) 
Pylopagurus minimus (Holmes) , 
MOLLUS CA 
Acanthochitona a v i c u l a  (Carpenter) 
Acmaeidae (unident  . ) 
Acteocina sp .  . 
Acteon punctocoelatus  (Carpenter) 
Adula d i egens i s  (Dall)  
. Alvin ia  sp . 
Anisodoris  n o b i l i s  (MacFarland) 
Ast raea  g ibberosa  Dillwyn 
Astraea undosa Wood . 
Astraea  sp.  
B a r l e e i a  so. 
Bi t t ium sp .  
Cadlina limbauehi Lance 
Cadlina lu teomargina ta  Ma~Far land  
Caecum d a l l i  Bar t s c h  
Caecum sp .  
Calliostoma sp.  
C a l l i s t o c h i t o n  c r a s s i c o s t a t u s  P i l s b r y  
Cance l l a r i a  cooperi  Gabb 
Card i idae  (unident . )  
Chaceia ovoidea (Gould) 
Chama p e l l u c i d a  Sowerby 
barnac le  
h a i r y  cancer  c r ab  
c rab  
s k e l e t o n  shrimp(sub0rder)  
umbrella c rab  
Arthropod (o rde r )  
c r abs  and shrimp 
Amphipod (suborder)  
Isopod (order )  
masking c rab  
s p i d e r  crab 
c rus tacean  (subclass )  
b i g  clawed p o r c e l a i n  c r ab  
hermit  c r ab  
hermi t  c r ab  
spiny l o b s t e r  
isopod 
s e a  s p i d e r  
hermit  crab 
c h i t  on 
l impe t  
s n a i l  . 
b a r r e l  s h e l l  
San Diego pea-pod 
s n a i l  
co r id  nudibranch 
turban  s n a i l  
turban s n a i l  
tu rban  s n a i l  
r i s s o i d  s n a i l  
s n a i l  
d o r i d  nudibranch 
d o r i d  nudibranch 
s n a i l  
s n a i l  
t r o c h i d  s n a i l  
ch i ton  
Cooper ' s nutmeg. 
cockles  (family)  
wart-necked piddock 
a g a t e  chama 
APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
Chione undat e l l a  (Sowerby) wavy chione 
Conus c a l i f  o rn i cus  Hinds 
-
~ a l i f o r n i a ' c o n e  
C r a s s i s ~ i r a  s e m i i f l a t a  (Grant and Ga le l sna i l  
Crepidula a c u l e a t a  (Gmelin) sp iny  s l i p p e r  s h e l l  
Crepidula nor r i s ia rum Williamson s l i p p e r  s h e l l  
C r e ~ i d u l a  SD. s l i ~ ~ e r  s h e l l  
Cyanoplax ha r tweg i i  (Carpenter) 
Cyanoplax sp .  
Cylichna sp .  
Cypraea spadicea  Swainson 
. - 
Cvst i scus  SD. 
~ a r k e ~ s  ch i ton  
c h i t  on 
s n a i l  
ches tnu t  cowry 
s n a i l  
6 n d r o d o r i s L  f u lva  ( W a r  land)  yel low sea s l u g  
Dendrop o m  sp  . e worm s h e l l  
Dentalium SD. t oo th  s h e l l  
Dia lu la  sandiegens is  (Cooper) 
Donax sp .  
Epitonium t inctum (Carpenter)  
F i s s u r e l i d a e  (unident . )  
F l a b e l l i n o p s i s  iod inea  (Cooper) 
Fus in idae  (unident . )  
Gastropoda (unident . )  
Hal io  tis a s s i m i l i s  Dal l  
H i a t e l l a  a r c t i c a  (Linnaeus) 
H inn i t e s  m u l t i r u ~ o s u s  (Gale) 
., 
Hipponix an t iqua tus  (~innae;s)  
Homalopoma sp .  
- 
K e l l e t i a  k e l l e t i i  Forbes 
K e l l e t i a  k e l l e t i i  " e ~ e s "  
K e l l i a  l a p e r o u s i  (Deshayes) 
-- --- 
Lepidozona c a l i f o r n i e n s i s  Berry 
~ i &  hemphi l l i  H e r t l e i n  and Strong 
Lithophaga plumula (Hanley) 
Lucinidae (unident . )  
Macoma sp .  
Maxwellia san tarosana  (Dall)  
Maxwellia s p .  
Megasurcula sp .  
Megasurcula s t ea rns i ana  (Raymond) 
Megathura c r enu la t a  Sowerby 
Mitra  i d a e  Melv i l l e  
--
Mitra SD.  
M i t r e l l i  au ran t i aca  (Dall)  
M i t r e l l a  c a r i n a t a  (Hinds) 
- - - 
M i t r e l l a  gausapata Gould 
M i t r e l l a  tuberosa (Carpenter) 
do r id  nudibranch 
bean clam 
t-inted wen t l e t r ap  
keyhole l impet  
a e o l i d  nudibranch 
s p i n d l e  s h e l l  
s n a i l s  
threaded abalone 
rough n e s t l i n g  clam . 
rock s c a l l o p  
hoof s h e l l  
s n a i l  
whelk s n a i l  
egg cases  
n e s t l i n g  clam 
c h i  ton  
s c a l l o p  
f i l e  s h e l l  
d a t e  mussel 
clam 
clam 
Santa Rosa murex 
mur ex 
t u r r i d  s n a i l  
S tearns  ' t u r r  i d  
g i a n t  'keyhole  l impet  
mi t e r  s n a i l  
mi t e r  s n a i l  
dove s h e l l  
c a r i n a t e  dove s h e l l  
dove s h e l l  
dove s h e l l  
Mopalia muscosa ( ~ d u l d j  ch'iton 
Mopalia p o r i f e r a  P i l s b r y  c h i  ton  
Myrilus c a l i f o r n i a n u s  Conrad Ca l i fo rn i a  mussel 
Myti lus  e d u l i s  Linnaeus bay mussel 
'APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
Myt i l idae  (unident . )  
Nassar ina p e n i c i l l a t a  (Carpenter) 
Nassar ius  perp inguis  (Hinds) 
Natacidae (unident . )  
Netastoma sp .  
N o r r i s s i a  n o r r i s s i  Sowerby 
. - ,  
Notoacnaea sp.  
Nudibranchia (unident  .) 
Oceanebra foveo la t a  (Hinds) 
Octopus sp.  
Odostomia sp.  
O l i v e l l a  b i p l i c a t a  Sowerby 
O l i v e l l a  sp. 
Ophiodermella ophioderma (Dall)  
Opisthobranchia (unident . )  
P e c t i n i d a e  (unident . )  
Pelecypoda (unident . )  
Peni  t e l l a  p e n i t a  (Conrad) 
Pholadidae (unident . )  




p e n c i l l e d  dove s h e l l  
f a t  nas sa  
.moon s n a i l s  
boring clam 
t roch id  s n a i l  
l impet  
l impet  ' 
sea  s l u g  
s n a i l  
octopus 
s n a i l  
o l i v e  s n a i l  
o l i v e  s n a i l  
s n a i l  
sea s l u g  
s c a l l o p  
clam 
f l a t - t i p p e d  piddock 
boring clam 
clam 
s e a  s l u g  
u 
Megatebennus bimaculutus (Dall)  two spo t t ed  keyhole l i n p e t  
Pododesmus cepio (Gray) abalone j i n g l e  
P o l i n i c e s  l e w i s i i  (Gould) Lewis' moon s n a i l  
P o l i n i c e s  sp .  moon s n a i l  
Polyplacophora (unident . )  c h i  t on  
~seudomelatoma t o r  osa Carpenter 
Pteropurpura f e s  t i v a  (Hinds) 
. - 
Pteropurpura t r i a l i a t a  (Sowerby) 
S iphonar i idae  (unident . )  
Tagelus s p .  
Tec t ibranchia  (unident  . ) 
.Tegula e i s e n i  Jordan 
Tegula f u n e b r a l i s  (A. Adams) 
Tegula sp.  
T e l l i n a  sp.  
T r i v i a  s o l a n d r i  (sowerby) 
Turbinidae (uniden t . ) 
T r i c o l i a  sp.  
Tylodina sp .  
V e n t r i c o l a r i a  f o r d i  (Yates) 
Williamina p e l t o i d e s  (Carpen 
Yoldia so. 
BRYOZOA 
t e r )  
knobbed tower-shel l  
f e s t i v e  murex 
three-winged murex 
s n a i l  (family) 
j ackknif e  clam 
sea  s l u g  
bonded t e g u l a  ( s n a i l )  
black t egu la  ( s n a i l )  
s n a i l  
clam 
so landers  t r i v i a  
s n a i l  
s n a i l  
l impet  
clam 
cap s h e l l  
clam 
Antropora t i n c t a  (Hastings bryo zoan 
Bryozoa (unident  . ) bryo zoan 
C r i s i a  sp.  bryozoan 
C r i s i i d a e  (unident  . ) bryozoan 
Diaperoecia  c a l i f o r n i c a  (d'orbigny) bryozoan 
APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
Phidolopora p a c i f i c a  (Robertson) l a c y  bryozoan 
BRACHIOPODA 
T e r e b r a t a l i a  t r ansve r sa  (Sowerby) 
ECHINODERMATA 
Asteroidea (unident . )  
Astrometis s e r t u l i f  e r a  (Xantus) 
Astropecten v e r r i l l i  de Lor i01  
Cucumaria s P *  
Dermasterias imbr ica ta  (Grube) 
Henr ic ia  l ev iuscu la  (S timpson) 
Holothuroidea (unident  .) 
Linckia  columbiae Grav 
Lytechinus anamesus H. L. Clark  
Mediaster a e q u a l i s  Stimpson 
Ophiuroidea (unident  .) 
0;thas t e r i a s  -koehler i '  (deLorio1) 
Paras t ichopus  parvimensis (Clark) 
Paras  t ichopus sp . 
P a t i r i a  minia ta  (Brandt) 
P i s a s t e r  brevispinnus (Stimpson) 
P i s a s t e r  g iganteus  (Stimpson) 
P i s a s t e r  s n .  - - - - - - - - 
-r - 
S c e l a s t e r i a s  heteropaes F i s h e r  
S t r o n ~ v l o c e n t r o t u s  f ranc iscanus  
-. 
(Agassiz) 
S t rongylocent ro tus  purpuratus  
(Stimpson) 
S t rongylocent ro tus  sp .  
ASCIDIACEA 
Ascidiacea (unident . )  
Ascidia  cera todes  (Huntsman) 
Bol ten ia  v i l l o s a  (Stimpson) 
Chelyosoma macleayanum . 
Broderip and Sowerby 
S t y e l a  montereyensis (Dal l)  
lamp s h e l l  
s e a  star 
s e a  s t a r  
sand s t a r  
s e a  cucumber 
l e a t h e r  s t a r  
s e a  s t a r  
sea  cucumber 
s ea  s t a r  
whi te  s e a . u r c h i n  
s e a  star 
b r i t t l e  s t a r  
s e a  s t a r  
s e a  cucumber 
sea cucumber 
b a t  s t a r  
sea  s t a r  
s e a  s t a r  
s e a  s t a r  
s ea  s t a r  
r ed  sea  u rch in  
purp le  s e a  urchin .  
s e a  urchin  
compound a s c i d i a n  
s o l i t a r y  a s  c i d i a n  
s o l i t a r y  a s c i d i a n  
s o l i t a r y  a s c i d i a n  




Branchiostoma c a l i f o r n i e n s e  (Cooper) Amphioxus o r  Lance le t  
C a u l o l a t i l i s  p r inc i ceps  (Jenyns)' ocean white£ i s h  
Chromis ~ u n c t i u i n n i s  (Cooper) b l a  ckimi t h  
. . .  
Coryphopterus n i c h o l s i  (Bean) 
Embiotica j acksoni  Agassiz 
- -  - -  
Gibbonsia sp.  . 
G i r e l l a  n i g r i c a n s  (Ayres) 
- 
bluespot  goby 
b lack  perch 
k e l p  f i s h  
opaleye 
APPENDIX 11. (Continued) 
S c i e n t i f i c  name Common name 
Halichoeres  semicinctus  (Ayres) 
Hypsurus c a r y i  (Agassiz) 
Myliobat is  c a l i f o r n i c u s  G i l l  
Neoclinus s tephensae  Hubbs 
Orthonopias t r i a c i s  S t a rks  and Mann 
Oxyj u l i s  c a l i f o r n i c a  (Gunther) 
Oxylebius p i c t u s  G i l l  
Para labrax  c l a t h r a t u s  (Girard)  
Para labrax  n e b u l i f e r  (Girard) 
Phanerodon f u r c a t u s  Girard 
Pimelometopon pulchrum Ayres 
Pleuronichthys coenosus Girard 
Rathbunella SP . 
Rhacochilus vacca (Girard 
Scorpaena g u t t a t a  Gi rard  
rock wrass 
rainbow seaperch  
b a t  r a y  
yellowf i n  f r i ngehead  
c o t t i d  
s e n o r i t a  
pa in t ed  g reen l ing  
ke lp  bass  
bar red  sand bas s  
whi te  s e a  ~ e r c h  - - * - 
C a l i f o r n i a  sheephead 
C - 0 t u r b o t  
r onqui l  
p i l e  perch 
scu lp in  ( C a l i f o r n i a  s co rp ion f i sh )  ' 
- -  - 
Scorpaenichthys marmoratus (Ayres) cabezon . 
Sebas tes  a t r o v i r e n s  (Jordan and Gi lbe r t )  k e l ~  r o c k f i s h  
Sebas tes  a u r i c u l a t u s  Gi ta rd  brawn rock£ish 
Sebas tes  ca rna tus  (Jordan and G i l b e r t )  gopher rock f i sh  
Sebas t e s  caurinus (Richards on) copper rock f i sh  
Sebas tes  c o n s t e l l a t u s  (Jordan and s t a r r y  r o c k f i s h  
G i l b e r t )  
Sebas tes  d a l l i  (Eigenmann & Beeson) c a l i c o  r o c k f i s h  
Sebas tes  minia tus  (Jordan and G i l b e r t )  ve rmi l l i on  r o c k f i s h  
Sebas tes  mystinus (Jordan and G i l b e r t )  b l u e  r o c k f i s h  
Sebas tes  rosaceus Jordan and G i l b e r t  rosy  r o c k f i s h  
Sebas tes  sp .  ( iuv.)  u n i d e n t i f i e d  j u v e n i l e  r o c k f i s h  
- -- 
Sebas tes  s e r r ano ides  Eigenmann & Eigenmann o l i v e  rock f i sh  
Sebas tes  s e r r i c e ~ s  (Jordan & G i l b e r t )  t r e e f i s h  
- *  . 
Sebas tes  umbrosus (Jordan & G i l b e r t )  honeycomb r o c k f i s h  
Sebas tes  v e x i l l a r i s  (Jordan & G i l b e r t )  wh i t ebe l ly  r o c k f i s h  
Trachurus svmmetricus (Avres) i ack mackerel 
